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FOREWORD 



The twelfth annual volume of Live Articles on Special 
Hazards presents several new and unique features for the 
consideration of fire underwriters, notably a study of the fire 
dangers of various acids and their processes of manufacture. 
Use and occupancy insurance is a constant field for valuable 
study and is presented in this volume by an acknowledged 
authority. Several of the subjects appearing in previous 
volumes are treated again in their up-to-date phases, as the 
developments of processes and the changes of hazards involve 
constant attention from year to y6ar if the student of the 
business is to keep abreast of the times. This series of educa- 
tional books has proved the best available text-book for many 
courses in fire insurance and is well supplemented for the 
student of all lines of indemnity by the complemental series 
Live Articles on Marine Insurance and Live Articles on 
Suretyship, which are published annually in the same con- 
venient pocket size at the same price. The increasing interest 
in these volumes arises from the careful study of the subjects 
treated by our contributors, who are all experts in their par- 
ticular lines and to whom the publishers wish to accord the 
-highest credit and their thanks as well. 

?4 An dndex of subjects to be found in all twelve volumes of 
^Live Articles on Special Hazards, will be found in the back 
^^of this book. 
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COTTON WAREHOUSES 

Thslr ConstrucUon and Protection — Standards to Be Observed 

—Precautions Against Fire Primary Factors 

in Design 

/. M. Workman in Bulletin of U. S. Dtpt. of Agncultwe 

The majority of cotton warehouses do not combine the 

eiMentiak for real economy of construction and fire protection 




DaUACS to BULLDING SUGHT 

with advantageous insurance rates larg-ely because of ineffi- 
cient planning. The design and construction of the cotton 
warehouse should be handled by a competent engineer hav- 
ing a thorough understanding of construction, hre protection, 
insurance requirements and rates, together with some knowl- 
edge of warehouse management. 

Certain conditions vitally affect the adaption of both sitft 
and arrangement of the plant, such as viVvttt^M t'a\Xs«v'-A''e'*'^^ 



dle4 primarily for producers or dealers, with the consequent 
influence on "turn overs" and "peak loads," whether it is 
deposited and withdrawn in large or small lots, is generally 
for shipment to local or to distant points, is stored flat or 
compressed, is subject to favorable shipping rates. 

The site for the plant should be considered with reference 
to transportation facilities, area available, topography of the 
ground, character of the soil and the water supply. Trans- 
portation connections by both water and rail are desirable, 
while for the plant handling cotton in large quantities for dis- 
tant delivery, as at concentration points, such connections 
may be indispensable. The area available may limit the dis- 
tribution of the buildings and consequently the design. The 
topography of the ground influences both arrangements and 
design, while the character of the soil sometimes affects the 
cost of construction with a resulting influence on economy of 
design. As a rule, no warehouse should be built unless it can 
be provided with a sufficient water supply for reasonable fire 
service. 

The layout of the plant, or the arrangement of the build- 
ings, should be influenced primarily by the elements of fire 
hazard, convenience for handling cotton, and the design of 
the building desired considered with the economical type of 
construction. Protection against fire exposure demands isola- 
tion of buildings and restriction in size of units. At the same 
time, the arrangement should be such as affords the greatest 
economy in handling the cotton, which preferably should be 
moved into the warehouse from one side and turned out from 
the opposite side. The design of buildings with reference to 
size and proportion of compartments, story height, and num- 
ber of stories should be based upon all of the foregoing facts 
considered in conjunction with the relative cost of various 
types of construction and the resulting rate of insurance. 

Plants in which the buildings present exposures to each 
other, or plants subjected to dangerous exterior exposures 
(including a passing locomotive) should not depend entirely 
on fire-protective equipment, but should offer in themselves 
a strong resistance to fire. Congested handling of cotton in 
courts between warehouses causes such buildings to present 
a hazard to each other that may be very serious. An in- 
expensive method of securing protection from such exposures 
is to use masonry for the exposed walls and frame construc- 
tion for the walls not exposed. In the case of a number of 
parallel buildings with courts between only one exterior side 
wall of each entire building may be masonry. Such an ar- 
rangement is good, but is not nearly so satisfactory as when 
all walls are masonry. 



Slow-burning construction buildings should not exceed three 
stories in height unless there are floors of reinforced concrete 
to serve as fire breaks. If any floors in the building are fire 
resistive, or if the exterior exposure is hazardous, doors should 
be covered with tin as described for fire doors under "fire- 
resistive construction." or should be otherwise equivalent to 
fire doors. Iron ladders give ready access to the doors. 

Fire-resistive construction for the warehouse does not in- 
volve any radical departure in design from the slow-burning 
construction described. The difference is that all floors and 
roof are of fire-resistive material, such as reinforced concrete, 
and that openings are fully protected as required by their 
location and exposure. 




Division Wall Held This Fdie 

sandung equipuent 
Handling equipment should be provided for at the time of 
construction. The two-wheel truck is in general use. These 
,may be had constructed entirely of steel. 

Large plants are using the electric storage battery truck 
or tractor and trailers to a considerable extent The latter 
arrangement is quite satisfactory for cotton handling. The 
low trailer ears are easily loaded without lifting the cotton. 
They are arranged to follow the tractor accurately, so that a 
train of several cars is carried rea'dily through dooca a.^i 



around corners. These tractors may be operated inside the 
storage compartment without danger of fire. Batteries are 
charged at night and operated all day. 

Several large warehouses use ah overhead trolley system. 
While this system is developed well for these particular plants, 
it is not recommended for the average warehouse. 
. In the warehouse of several stories elevating equipment 
usually is needed in addition to trucks. Two-story warehouses 
occasionally can be arranged so that cotton is received on the 
level of the upper floor, 4 feet above the driveway or railway 
siding. The bales may then be trucked down an inclined plat- 
form or sent down a sliding chute. In such case it is neces- 
sary to provide a railway siding depressed sufficiently to bring 
the car floor to the platform level. Unfortunately, such ar- 
rangements seldom can be made economically. There are 
but few conditions which justify the labor of trucking up an 
incline, so that elevating equipment usually must be provided. 

A development of the incline for elevating cotton placed on 
the two-wheel truck consists of an incline, preferably of re- 
inforced concrete, containing a slot in which travels an end- 
less sprocket chain having bracket or hook links at intervals. 
These hooks engage the axle of the truck and pull it up the 
incline, the truckman holding the handles as shown. The end- 
less chain is driven by an electric motor or other power. The 
truck is generally brought down an incline which is similar 
except that the sprocket chain is omitted and the slope is Jess 
steep. 

The electric hoist is valuable in a warehouse in which cot- 
ton is handled rapidly. The machinery is protected. Two 
motors supply both vertical and lateral movement to the steel 
hooks carrying the bale. This equipment can be housed under 
the warehouse roof and controlled from any floor by a cable 
at the doors. 

The ordinary spiral package chute of sufficient size sup- 
plies the best means for lowering cotton. The chute may pass 
through a number of floors and, by the use of trap doors, 
bales may be delivered from any floor to any other floor below. 

Where the conditions do not demand rapid elevation of the 
cotton or where available labor is limited the regular platform 
elevator is the best hoisting equipment. 

In addition to these forms of handling equipment the slatted 
belt conveyor arranged on an incline and with spiked slats for 
engaging the bales of cotton is used to some extent. 

For piling cotton the machine in most general use is a small 
portable elevator. The hand machines are necessarily rather 
slow in operation when elevating a bale of cotton, but the 
electric machines make possible very rapid piling. When 
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they are equipped with a properly enclosed motor, the ma- 
chine affords practically no Are hazard, provided the wiring 
and all connections are properly designed and installed. In 
cases where the cable is allowed to lie on the floor and is not 
inclosed there is introduced a serious fire hazard because of 
the probable damage to the cable from trucks passing over it. 

PLANT AND BUILDINGS j 

Local conditions influence the layout of the warehouse to 
such an extent that the arrangement of buildings should be 
decided upon after consideration of these factors and with the 
approval of the insurance rating bureau having supervision 
of the particular territory involved. 

Fundamental requirements for the arrangements of build- 




This Warehouse Withstood Fibe 

ings not only demand that they be isolated as much as pos 
sible from adjacent property hazards, but that the severa 
buildings should be arranged in such manner as to minimizi 
the exposure, or fire haiard, that they present -to each other 
This is so important that it should be the first considcratioi 



in the design of the plant. Among exterior fire hazards a 
passing locomotive should not be overlooked. 

The buildings necessary for a complete warehouse plant 
vary according to the nature of the business conducted. In 
addition to the warehouse storage compartments there may 
be the compress compartment, sheds for receiving and de- 
livering cotton, boiler house, pump house, hose or hydrant 
houses, office and classing rooms (which may provide a file 
room for cotton samples), and a watchman's room. Each of 
these buildings presents definite requirements for construc- 
tion and fire protection. 

The design of the warehouse buildings should be selected 
with a view to the cost of construction, maintenance and 
operation on the one hand, and resulting fire hazard and in- 
surance rates on the other. The most important item from 
both standpoints is the size and proportions of the compart- 
ments. After the capacity of the compartment is determined, 
its proportions must be considered in adopting a particular 
type of construction. The design of the building as regards 
the number of stories is usually determined by local condi- 
tions, but, all things considered, the single story warehouse 
is to be preferred in the majority of cases, if cotton can be 
piled with reasonable convenience. If cotton is not piled, the 
building of several stories is more economical and convenient. 

The warehouse building should be divided into compart- 
ments in order to reduce as far as is economically practical 
the amount of cotton which may be subjected to a single fire. 
A compartment may be considered as that portion of the 
building which is cut oflF from all other parts of the building 
by fire-resistive division walls, or such walls and fire-resistive 
floors so combined that a fire will not be communicated 
readily from one of these sections to another. This reduction 
of single areas and protection of each against the other is a 
principle of the greatest importance in cotton warehousing. 

THE COMPARTMENT 

The size of the compartment should be such as to limit the 
cotton which may be stored therein to an amount of reason- 
able value. It usually is conceded as desirable that the size 
of the compartment should not permit the storage of more 
than 600 bales of cotton, while in few cases should the num- 
ber of bales exceed 1,000. This view of the capacity of the 
storage compartment conforms to the usual insurance stand- 
ard of volume having a preferred limitation of 72,000 cubic 
feet, with progressive penalties in rates of insurance when 
this volume is exceeded. The limitation of volume is prob- 
ably the fairest method of limiting capacity in bales. 
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The area and proportions of the compartment should depend 
upon still other factors, such as economy of cotton handling, 
cost of construction, adaptation to withstand fire and to per- 
mit effective use of water from sprinklers, hose streams and 
hand appliances, and adequate daylight diffusion. 

FIRE-RESISTIVE CONSTRUCTION 

Fire-resistive — sometimes called "fireproof" — construction 
for the warehouse ranks first both in protection against fire 
and in low cost of maintenance and depreciation charges. 
However, the first cost is more than that for the other types 
of construction. For this reason it is not to be preferred 
usually to the best design of slow-burning construction, for 
single story warehouses. On the other hand, fire-resistive 
construction should be used for warehouses several stories 
high whenever possible, and for the^single story plant which 
is badly congested or severely exposed. 

Essential features of fire-resistive construction are the 
superior fire-resistive nature of material used in construction 
of all walls, floors, roof, structural members and details, to- 
gether with such arrangement and assembly of this material 
as will protect the contents of the building against fires of 
external origin and the spread of fires originating inside, and 
will result in minimum damage to the building itself. It 
should be noted that any type of building in which combustible 
material is stored may be subjected to the most severe test 
from internal fires. Therefore the construction of the build- 
ing should be such as to withstand an intense and sustained 
fire and, at the same time, afford the best opportunity for use 
of fire-protective equipment. The important features of this 
construction may be considered as the division fire walls, 
exterior walls, roof, floors and openings. 

AUTOMATIC DOOR CLOSERS 

Closing devices much more sensitive than the fusible link 
now available for use on fire doors. The fusible link re- 
quires heating of the solder and surrounding metal to a 
temperature above 165* F. The length of time required de- 
pends on the intensity of the heat at the door which may be 
placed some distance from the origin of the fire, or subject to 
conditions which would allow the fire to spread through the 
opening before closing action of the door. The improved 
closing devices either provide heat detectors at intervals over 
the ceiling or provide near the door a single heat detector 
which responds to a sudden rise of temperature. 

As an example of these principles, there is a device which 
is provided with a heat detector which closes t\\^ ^c^^x \si 

IV 



which it is connected when the temperature rises more rap- 
idly than is occasioned by weather or working changes. It 
is not necessary that the heat reach any fixed temperature, 
but simply that there be a sudden rise of temperature at the 
location of the heat detector which may be at the door or a 
distance from it, or there may be several detectors provided 
at different places. These detectors may be installed on both 
sides of the division wall and operate*' a door on either or 
both sides, the releasing mechanism usually being on the wall 
and near the door, ^he heat detector is connected with the 
door-releasing mechanism by an air tube and the motive 
power is supplied by the rate of rise in temperature at the lo- 
cation of any of the detectors. Such a device is extremely 
sensitive to heat even though the source of the heat be in a 
distant part of the compartment. No connections of any kind 
independent of it are recfliired and no electricity is used. 

Another instance of a sensitive door closer is a device based, 
not as the first on relative change of temperature, but on 
response to a fixed temperature exceeding 165 degrees F. with 
means of detecting such temperature placed in different parts 
of the compartment. This is accomplished by a device which 
makes an electrical connection when the given temperature is 
reached. With this system, electrical current may be taken 
from any constant supply or from a storage battery or both. 
Unless the installation provides an alarm system which will 
indicate interruption in supply of current the battery should 
be used. This device also supplies an atuomatic fire alarm. 
It may be connected to the sprinkler system so that when 
this is called into play all fire doors will be closed. 

The new and improved door-closing devices are establishing 
a good record, but it must be remembered that the simple 
fusible link has given positive service and a reasonable degree 
of protection for many years. It is unwise to discard this 
simple link, but it is desirable that it be supplemented by one 
of the more sensitive devices. 

SLOW-BURNING CONSTRUCTION 

Slow-burning construction is well suited to the require- 
ments of the cotton warehouse, although this construction does 
not afford such a high degree of protection as fire-resistive 
construction. The storage house for cotton, however, presents 
a combination of values of distinct contrast to many build- 
ings in that the value of the cotton stored so very far exceeds 
the value of the building which protects it. Although the 
building of reinforced concrete will remain practically un- 
damaged after its contents have been entirely consumed, the 
building oi good slow-burning design will retard materially 
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the action of fire and provide very favorable conditions for 
extinguishment. With acceptable designs for warehouse com- 
partments of this construction, fire frequently can be confined 
to the section in which it originated. Hence, the compart- 
ment is still the unit of the warehouse, as it is in case of the; 
fire-resistive construction. The same general influences con- 
trol its preferred size and proportions except that its limita- 
tions must be fixed entirely by walls, the floors not serving 
to separate compartment units, in case of multiple story con- 
struction. 

ROOFING 

Roofing should conform to the same requisite set forth 
for material used in fire-resistive construction, although there 
is slightly more latitude here inasmuch as the material should 
be applied with nails. The variety of material and construc- 
tion is usually limited to those adapted to roofs of very slight 
pitch since this slight incline is pre-eminent for warehouse 
designs. That the roofing material should be non-inflammable 
is of even greater importance for this construction than for 
the fire-resistive. In the case of a concrete slab the danger 
would be limited to access of sparks through ventilators and 
skylights and all fire damage would be confined to the possible 
loss of the roofing material. On the contrary, for slow-burn- 
ing construction, the roofing material itself must serve as a 
protection to the roof plankipg against exterior fire. Fur- 
thermore, the roofing is called upon to resist the lifting, or 
"sucking," action of wind and, therefore, must have either 
considerable strength or weight or both. . 

There are certain elements peculiar to a fire in a cotton 
Warehouse which render unsuitable for roofing some mate- 
rials, such as tin and sheet iron, which are well suited to other 
purposes. It is true that these materials are proof against 
spark hazard from external sources, but they present a serious 
handicap to the extinguishment of fire which has originated in 
or gained access to an individual compartment. Some critics 
hold that the chief objection to tin or sheet iron is that when . 
the supporting framing is burned away the metal falls upon 
the cotton and prevents eflfective application of water with a 
consequent heavy loss of the cotton. Others hold that it is 
better in case of fire that a hole be burned through the roof so 
as to permit the direct escape of heat and smoke in order 
that all openings may be used more readily for application of 
water. Such action is retarded when the burning .framing 
with metal clinging to it falls bodily on the cotton. The com- 
parison roofings, on the other hand, break up under such con- 
ditions and do not present any material hazard. Certainly, the 
feature of salvage from a cotton fire is sufficient to TO.a.kft. \?^'^ 



use of metal roofings inadvisable unless applied over 2-inch 
planking, which would not collapse quickly. Even then, it 
should be adopted only with great reluctance. The roofing 
most fully suited to the requirements of the nearly flat roof 
of the cotton warehouse is tar and gravel of good material 
carefully applied. Its cost of upkeep is very low, while with a 
tin roof the cost of painting required is considerable. 
The junction of roofing with parapet walls should be made 
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DooHs AND Ladders fob Fike Use 

watertight by extending the flashing: an ample distance up the 
side of the wall and counter-Hashing with suitable material 
built into the brick joint or suitable recess. 



C CONSTRUCTION 

A modified type of slow-burning construction for cotton 
warehouses is in very general and satisfactory use. This type 
of building is exactly like the slow-burning construction al- 
ready described except that the exterior walls are of light 
frame and the division fire walls arc modified in such manner 
as to form an effective fire break in these inflammable exterior 
walls. Also the omission of the durable top floor and water- 
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proof paper over the heavy planking is permissible and in keep- 
ing with the cheapness of this construction. This combina- 
tion may be called semi-slow-burning construction. It is fre- 
quently spoken of as "wood-end" construction, though this 
is a rather indefinite term. The value of the semi-slow-burning 
construction lies in the economical restriction of cotton subject 
to a single fire. Provided the design of the division fire wall 
and the wood end is correct, this construction is very satis- 
factory for buildings properly separated and not seriously ex- 
posed to other fire hazard. This design is especially econom- 
ical of construction in communities where lumber is readily 
available and masonry materials are scarce. 

The exterior walls constructed of light frame afford advan- 
tages in some cases to firemen, since the boards can be pulled 
off readily, thus providing openings through which hose 
streams may be played effectively upon the fire. The disad- 
vantage of the wood-end wall is that it does not afford ade- 
quate protection from fires of exterior origin. Therefore, 
these two considerations are favorable to the use of very 
light framing, such as 2 to 4 inch studding, carrying lapped 
siding,, or weatherboarding, combined with heavy posts that 
support the timbers carrying the floor or roof plank. Thus, if 
the fire gains sufficient headway to make destruction of the 
light inclosure necessary it may be accomplished easily; or, 
in the event of the fire having made dangerous progress, the 
light inclosure may be burned away and still leave the roof 
or floor adequately supported for a time. The siding should 
be applied horizontally and with edges of boards well lapped so 
as not to permit the entrance of sparks. Vertical boarding 
is less desirable unless the joints between planks are well 
stripped. Siding may be the ordinary resawed beveled 
weatherboarding, either sized or dressed. The dressed mate- 
rial is to be preferred unless the wall is to be whitewashed, 
in which event the rough material affords a better surface for 
the whitewash. This frame wall may be left unfinished or it 
may be whitewashed, stained, or painted. Whitewash affords 
good protection against attack of flame, but the result is un- 
sightly unless the mixture is colored and frequent appli- 
cations are made. Stains made with creosote may be used, 
or the wall may be painted with such paints as do not burn 
readily. 

Clay wall tile may be used as a substitute for the frame 
wall of single-story buildings. The thickness of tile need be 
only 6 or 8 inches, provided it is suitably tied or braced against 
wind and guarded from the piling of cotton bales against it. 
These precautions are absolutely essential. Clay tile may be 
used satisfactorily for thin walls, provided the. -'w'aKV V% %>a5Sx- 

15 



cientlf braced by pilasters or other device. 'The wall should 
be built independently and outside of framing supporting the 
roof. This reduces the extent of possible wind damage, per- 
mits ready breaking through in case of fire and lends itself 
to economy and efficiency in original construction. Such a 
wall is economical in upkeep and affords far less spark and 
exterior fire hazard than the wood end. This type of wall 
may be termed a paneled tile curtain wall. 

Doors and windows for either the wood or tile wall should 
be provided in the manner described for masonry walls for 




Tile Wall Wrecked By Wind 

slow-burning construction, except that there is never any 
occasion for doors to be tin covered. It is best that windows 
be glazed with wire glass in order to reduce breakage. There 
is no objection to omitting windows entirely so far as dealing 
with fire is concerned, as either type of wall can be broken 
through readily. Steel sash are economical when upkeep is 
considered, even when used in a frame wall, but wood sash 
may be used if desired. 

FRAME CONSTRUCTION 

Frame construction for the cotton warehouse may be used 
in some cases. Such buildings should not be of the ordinary 



joisted construction, with very light rafters and thin sheeting. 
The roof should be of the same construction as that described 
for semi-slow-burning, and the walls should be the same as 
those used for the "wood end." It is essential that such build- 
ings be well separated, a distance of 100 feet being required 
between each building and any other building. Such an ar- 
rangement generally is not economical except in case of very 
low value of real estate. The cost of yard hydrant piping is 
increased very much by this nec^sary scattering of buildings. 

If conditions warrant the frame construction it is well to 
arrange the buildings in a straight liiie in order that possible 
expansion of capacity may be effected by closing in the inter- 
vening space, thus forming additional compartments in such 
manner as to be divided by fire walls suitably placed. There- 
fore, it is well to adjust the area and height of the buiidiiigd 
in such manner as to give for them and the future additions 
the capacity advised for conipartments. Like the stml-^law- 
burning design, one story is most desirable and two low 
stories should not be exceeded. Wliere two stories are ose^, 
an inclined runway, or platform, may be provided in order 
that cotton may be trucked to the higher level. 

The construction of the roof — ^and floor, if there is an f«f^- 
mediate, or second, floor— should be of the heavy sloifiTlHirning 
type as this will greatly facilitate the extinguishment of fire 
and limit extent to damage. Moreover, such constmctioa is 
but little more expensive than the light frame conatmctioii 
when the element of labor cost is considered. 



"iron-clad" construction 



The type of construction commonly known as "iron-dfcd," 
6r the warehouse built of a light wood frame having sides and 
rx>of covered with sheet iron, fulfills its greatest usefulness m 
the case of isolated small warehouses and is used largely on 
account of the economy with which it can be constructed. 
This construction is practically proof against exposttre to 
sparks. However, the thin metal affords but little protection 
against heat to the framing and therefore the spacing of the 
buildings with reference to each other and surrounding ex- 
posures should be the same as is recommended for the frftme 
warehouse. 



17 



ELECTRICITY EXPLAINED IN SIMPLE TERMS FOR 

THE FIRE INSURANCE MAN 



Some of the Most Common Hazards Considered From the 

Underwriter's Viewpoint 



By S. T, Skirrow, Insurance Engineer 

"What is electricity?*' was asked <^ Jones by the professor 
while a class in electricity was in session- Jones, who was day- 
dreaming at the time, heard the question but became confused 
and replied, "Professor, I did know but I forgot." "What a 
great loss to science," said the Professor. "The only man who 
knows what electricity is and he has forgotten I" 

We know what electricity will do, how it acts under ceiliiin 
conditions, how to measure it and how to make it, but we have 
not yet been able to find out what it is. 

Every fire insurance inspector ought to have some knowledge 
of electricity. He, at least, ought to know how it is produced 
and how it acts so that he can more easily understand and find 
its hazards. 

Usually, electricity is considered as being composed of two 
conditions — ^positive and negative — which, when separated, have 
an affinity for each other that tends to bring them together in 
even quantities and thereby establish a neutral condition. A 
charge of electricity may bie produced in several ways; one of 
the simplest being by "friction." If a piece o»f coarse paper is 
rubbed against carpet, it will be found that the piece of paper 
will, if placed against the wall, adhere to it for a short time. 
Rubbing the paper and carpet together separate the positive and 
negative conditions in each and transfers the conditions so that 
the paper becomes all negative and the carpet all positive. We 
say the paper is electrified negatively and the carpet positively. 
When the paper is placed against the wall, it attracts negative 
conditions from the heretofore neutral wall with the result that 
the mutual attraction of these negative and positive conditions 
holds the paper against the wall. After a short time there is a 
transference of negative and positive conditions between the 
paper and the wall, both again becoming neutral, and the paper 
falls because there is no longer attraction. This, I hope, makes 
clear the action of the positive and negative conditions. 

Electrical conditions may also be established by scuffing one's 
feet on a heavy carpet and then holding a finger close to a 
radiator, chandelier or other object. A spark will pass from the 
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finger to the object. When electricity thus passes from one object 
to another, we refer to its passage as "flow" or "current." When 
electricity is stationary, it is called a "charge." This may be 
likened to water flowing through a pipe or water in a tank. 

The three basic factors in connection with the flow of elec- 
tricity with tneir synonyms are: Volume, amperes (C) pressure 
or volts (E), and resistance or ohms (R). If you know the 
electrical pressure and the electrical resistance of a circuit you 
can tell the amount of current that is flowing. Similarly, if you 
know the pressure (volts) and the amount of current (amperes) 
you can tell what the resistance (ohms) is. You can also tell 
what the pressure is when you know the amount of current and 
the resistance. The simple rule for this (known as Ohms' Law) 
is that amperes equals volts divided by ohms. Ohms equals volts 
divided by amperes, and volts equals amperes multiplied by, 
ohms. To measure the power used in a circuit, multiply the 
amperes by the volts. Thus 50 amperes X 100 volts gives 5,000 
watts. This is expressed 5 Kilowatts or 5 K.W. (Kilo is Greek 
for 1,000.) Note: 746 Watts equals one horsepower. 

HOW PRODUCED 

Electricity is produced in several ways. The following briefly 
gives some of the methods : 

WET BATTERY : A simple form of wet battery is composed 
of a zinc and a copper plate, separated from each other and set 
in a jar of sulphuric acid diluted with water. When the two 
plates of this battery are connected outside the liquid a current 
will flow on account of a chemical action and bubbles will be 
seen leaving the zinc and formdng on the copper. In tiipe, the 
copper would be entirely covered with these bubbles and would 
become what is called "polarized," thereby making tht battery 
dead. Large carbon cylinders are, therefore, used instead of 
copper plates to dissipate the bubbles and prolong the life of the 
battery. 

GRAVITY CELL: A gravity cell (so called) has a copper 
plate and (blue vitriol (copper sulphate) on the bottom of the 
cell and a zinc plate at the top. Polarization in this form of a 
battery is prevented by the action of chemicals used and gravity. 

STORAGE BATTERY: A storage jbattery (so called) is com- 
posed of lead plates immersed in diluted sulphuric acid. An 
electric current passed through the plates and the solution (which 
is known as the electrolyte) causes a chemical change in the 
lead. When the plates reach such a condition that no further 
chemical action results, the battery is said to be fully charged. 
If the charging current is now removed and a connecting wire 
placed between the plates of the battery, a current wlU. ^^-^sr* 
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through, it until the plates resume their original chemical condi- 
tion and the battery is then said to be discharged. 

DRY CELL: The principle of the dry cell is the same as the 
wet cell except that the container is of zinc, and constitutes one 
pole of the battery, and a stick of carbon is placed in the center 
of it for the other pole. Between these there is packed a moist 
chemical. The battery becomes polarized in a relatively short 
time even though not used. Such batteries are suitable for in- 
termittent use only. 

DYNAMOS: Before explaining how electricity is produced 
by a dynamo, a few words should be said about magnets. A 
natural magnf^t exists in ihe form of an iron ore called lode- 
stone. This has the property of attracting iron or steel. Arti- 
ficial magnets are made from tempered steel. They are often 
bent in the form of a horse-shoe so as to get the effect of both 
dnds or poles upon the same piece of iron. Electro magnets are 
made of iron aJbout which an insulated wire is wound. The 
passing of a current of electricity through this wire causes the 
iron to become magnetized. Between the poles of a magnet 
which are known as North and South, there are lines of force. 
Dynamos are made of electro -magnets so arranged that in the 
space between the poles (where the lines of force exist) a shaft 
is rotated on which there are mounted coils of wire, each coil 
having its terminals in a commutator or switching device which 
is placed at one end of the shaft. The rotation of the coils of 
wire 6i the armature cuts the lines of force. This produces an 
electric current in each coil which is picked up in succession by 
brushes resting on the commutator. The voltage produced 
varies according to the speed o«f the rotation, the strength of 
the magnets and the number of turns in the armature coils. The 
quantity produced depends on the size of wire and the speed of 
rotations. 

ALTERNATING AND DIRECT CURRENT 

Contrary to the opinion sometimes expressed, alternating cur- 
rent is more dangerous, or rather more treacherous to work with 
than the direct current. 

The difference between alternating current and direct current 
originates in the manner of its being picked up in the dynamo. 
Direct current is picked up by brushes resting on a commutator, 
and the current produced is a series of what we might term 
little "pushes'* in the same direction. Alternating current is 
picked up by a pair of rings instead of a commutator and be- 
cause of this the current is reversed at every turn of the arma- 
ture and we get a series of "pushes and pulls.** 

Alternating current is used to a much greater extent than 
direct current because it is easier and cheaper to transmit and 
distribute. The reason for this is that a wire of a given size 
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will carry only so much current (amperes). A saving is effected 
by carrying the current on a small wire at low amperage and 
high voltage, and when it arrives at the plape it is to be used, 
transforming it and thereby reducing the voltage and increasing 
the amperage as desired. The usual voltage desired for local 
use is 110 volts. 

Alternating current can be transformed as- indicated above by 
stationary transformers, which are in effect large induction coils, 
with very small loss, whereas direct current must be trans- 
formed by motor-generators with great loss. 

Direct current is used by many street railways, elevated rail- 
roads and subways. The voltage carried by these railways is 
in the neighborhood of 550 to 600 volts. 

CONDUCTORS AND INSULATORS 

Almost anything will conduct electricity, but some materials 
are better conductors than others. Metals are the best conduct- 
ors. For commercial purposes, copper is almost generally used, 
although iron sometimes is used for outside wires where the 
currents carried are very low, such as in telegraph and tele- 
phone work. 

While it is true that all materials will conduct electricity, 
*jome materials are such poor conductors that practically no elec- 
tricity can be passed through them. They are, therefore, called 
insulators and are used for that purpose. Among the best insul- 
ators are glass, slate, porcelain, rubber, mica and bakelite. 

Inspectors should be careful to note the condition of insulation 
on wires. Insulation of a very poor grade or that which is oil 
soaked will burn easily, adding fuel to a fire. 

SIMILARITY TO WATER 

There seems to be a similarity in the electricity flowing on- a 
wire to water flowing in a pipe. When you once fix this firrtily 
in mind, it will be much easier to find and understand the hazards 
of this great force. 

We can create pressure to make water flow by means of a 
pump. If we had a difference of pressure between one end of 
the pipe and the other, the water will flow from the point of 
higher pressure to the point of lower pressure, and when the 
level of the water becomes the same at both ends of the pipe 
the flow will stop. We get similar results with electricity, using 
a wire instead of a pipe, electricity instead of water and a 
battery or djmamo to make the pressure. Electricity flows, is 
subject to pressure and the quantity which flows is limited by the 
size of the wire used to conduct it. The three great factors of 
electricity have an analogy to water. The amperes (volume) 
would correspond to a supply tank. The volts (pressu^e^ M\ci>c^.^ 
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correspond to the pressure of the water derived by the elevation 
of the tank and the ohms (resistance) would be the resistance 
offered by the pipes to the flow of the water. 

REASON OF WIRE TROUBLE 

One very great difference, however, between the flow of water 
and the flow of electricity is that water flows inside of a pipe 
while electricity flows on the surface of the wire. Another dif- 
ference is that only a limited pressure can be carried in a water 
pipe, whereas a wire will carry any electrical pressure (insula- 
tion on wires carrying/high voltages is very apt to break down). 
Further, the quantity of water flowing in a pipe has no effect 
on it while the volume (amperes) flowing on a wire, if too great, 
will fuse it 

When an amount of electricity flows over a wire which is too 
small for it to carry, it tends to heat it and the greater the 
amount of current that flows, the hotter the wire will become 
until it reaches the fusing point, when, of course, it will cause 
the insulation to take fire. 

As an illustration, the electric light wires in your house (if 
there were no fuses) would allow you to draw all of the current 
you desire, the various lights acting as faucets with a fixed 
discharge as in a water system. If you draw too much cur- 
rent, it will produce what we might term a strain on the wiring 
and cause the weakest wire, over which the current flows, to 
melt, whereas in a water system, opening all of the water faucets 
in the house would tend to reduce the strain on the water pipes. 

WIRING 

All wiring should be in accordance with the rules in the Na- 
tional Electric Code. A few words might be said here on the 
different kinds of wiring. 

CONDUIT : This is the very best form of wiring, and is abso- 
lutely essential to the safety of certain classes of risks, such as 
warehouses, garages and hazardous manufacturing buildings, and 
parts of buildings where hazardous work is carried on. It con- 
sists mainly of carrying the insulated wires in metal pipes, which 
are firmly attached to metal receptacles or boxes to which the 
l^hts or switches are fixed. 

BX-CABLE is, perhaps, the next best method of wiring. It 
consists of the two insulated wires covered by flexible metal 
armor. This wire is also firmly attached to metal receptacles or 
boxes. 

CIRCULAR LOOM : This method is to carry each wire in a 
tube (similar to a rubber gas pipe hose) of special woven fabrics 
of insulating value. 

KNOB AND TUBE: This is a very common form of oi>en 
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wiring. It consists of carrying each wire on a porcelain knob 
and in porcelain tubes when passing through partitions. Many 
receptacles used in connection with this kind of wiring have 
porcelain bases. This kind of wiring is often found in frame 
buildings where a finish is not required. ' It is not desirable, 
being subject to mechanical injury. 

TEMPORARY WIRING is found under scaffolds when deco- 
rating is being done in completed buildings or in buildings in 
the course o»f construction, and is usually of knob and tube type. 
Temporary wiring in a building in the course of construction 
at No. 78-82 Maiden Lane is attributed as the cause of a fire 
which occurred there on January 26, 1920. In this particular 
case the wires were bunched and tied together in a decidedly un- 
safe manner. The excessive current used apparently caused the 
insulation on the wires to take fire. The wiring should be 
approved by the local inspection bureau before permission is 
given to turn on the current. 

FUSES 

Fuses are the safety valves of an electric system. As a wire 
of a given size will permit only so much amperage to pass over 
it, the underwriters require the installation of a fuse in a gap 
in the system which in effect is a wire which will melt at less 
amperage than the wire it is designed to protect. It is usual to 
allow, an ample margin of safety as wires are often overloaded 
by the use of motors, toasters, irons, etc., these devices often 
being attached to ordinary electric light outlets. 

Many fires occur from circuits being overloaded by the in- 
stallation of new lights or motors, the fuse having blown a larger 
one which may be of greater capacity than the wire, being in- 
serted. Sometimes pennies or nickels are placed* behind the 
fuses, thus rendering the fuse useless, the current going through 
the coins instead of the fuse wire. Many times jumpers are in- 
stalled, and they are equally dangerous, being extra wires placed 
around the fuse which allow excess currents to get on the line. 

LIGHTNING RODS 

While looking out of the window during a thunder storm I 
remember seeing lightning strike a large dairy barn located a 
few blocks away. The ensuing fire naturally got a quick start, 
and totally destroyed the barn. If lightning rods had been 
placed on this barn, I feel sure there would have been no fire. 
Lightning rods are nothing more than large wires extending 
above the high parts of roofs of buildings to catch the descend- 
ing electrical discharge of the lightning. The wires are run in 
as straight lines as possible to the ground, where they are at- 
tached to buried copper plates. Buildings out of fire protection 
should always be protected with "lightning rods." An artv:^^. 
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going into this subject more thoroughly appears in the January 
Quafierly of the National Fire Protection Association. 

CIRCUITS 

Street railways, subways and elevated railroads usually carry 
550 to 600 volts; one side (trolley wire or third rail) is positive, 
and the ^ound or tracks are in most cases the return or negative. 
Electric light circuits are usually 110 volts and sometimes 220 
volts ; when on the line just before being transferred and entering 
building it is often 2,200 volts or more. 

• SHORT CIRCUIT is merely a crossed connection enabling a 
current to find an easier return to its source than the one pro- 
vided for it. Short circuits on trolley or other power lines are 
dangerous, but <the danger is considerably less from short cir- 
cuits of telephone or telegraph lines. Short circuits of electric 
light wires in a building are dangerous, a spark usually occur- 
ing where the current jumps from one wire to the other wire, 
and is apt to set fire to the insulation or other material. The 
writer witnessed two short circuits of drop cords for trouble 
lights in parages, both of which started fires, one of which re- 
sulted in ail almost total loss. 

Wires laid on floors or placed on walls where they are liable 
to injury are very apt to become short-circuited due to such 
possible injury. Unless B.X. cables are fastened to receptacles 
with proper bushings or box connectors, the wires are likely 
to cut where resting on the edge of receptacles and thereby cause 
a short circuit, a spark and then fire. Fuses >yill go a great 
way to prevent fires from short circuits by blowing and cutting 
off the supply of current. In some cases, however, a short cir- 
cuit will form a poor connection and not draw enough current 
to blow a fuse, yet be enough to cause an arc (sparking). Should 
a trolley or electric light wire fall across other wires leading 
into a building, a fire is apt to occur. Short circuits often occur 
by one side of a circuit (the insulation having become worn 
or breaking away) coming too near a pipe or wire that leads to 
a ground, such as a water pipe. Short circuits are also apt 
to occur in damp places ; water being a good conductor of 
electricity is liable to soak the insulation or attack a weak spot. 

ELECTROLYSIS 

Electrolysis is caused by returning stray currents jumping 
from one metal in its path to another. The reason that cur- 
rents jump in this manner is because electricity will always seek 
the easiest return (the path of lowest resistance) to its source. 
In the case of street railways or subways the power house is 
often but a mile from the place where the current is used 
(trolley or train), and the tracks through which it would 
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ordinarily return; perhaps, have a circuit return of five miles. It 
is, therefore, less resisting for the current to r€ti;rn.l>y jun^ping 
to pipes, etc., which may provide a shorter path^ The jtunping 
of the current causes a pitting of the part it leaves .%hd.. a 
deposit on the other part. It is dangerous in that the pittiiig 
weakens water pipes, structural steel .or other places it leay^s 
and may cause collapse. Where such jumping of stray ct;rrent9 
is found, the two parts should be bonded with heavy copper wire 
so that the current will follow the lines of least resistance, pass^ 
ing oyer the wire instead of through the earth. In Chicago the 
jumping of stray currents caused a pitting in the steel frame- 
work of a building to be so serious that it endangered the 
structure. "Electrolysis" caused an explosion and fire by pitting 
a hole in a gas pipe near a building at 131 W. Water streeit, 
Chillicothe, Ohio, and at a building on the corner of 6th street 
and Walnut street, Mansfield, Ohio. In these cases rthe gas 
escaped from the pipes and, entering the building, came th con- 
tact with an open flame which caus^ an explosion. ' : . 

STATIC ELECTRICITY 

This is another name for frictional electricity. .Wh^re there 
is machinery in motion (especially heavy duty machinery) a 
charge of electricity is likely to be produced in the same manner 
as the electricity was produced with the wpet and the cloth, as 
expl^iined in the fore-part of this article. One common way in 
which it is produced is from slipping belts. In some instances, 
sparks' an inch long are discharged from one or the other of 
these moving parts in an effort to establish a neutral condition. 
On account of this sparking, static electricity is a source of great 
danger, especially in buildings where there li apt to be an 
explosive vapor or dust. This is particularly true of sugar 
refineries, starch factories, feed mills, flour, rice, corn and other 
mills, benzine cleaning establishments and ribbon sizing factories. 
The remedy is to connect the part producing the positive clement 
and the negative part with heavy copper wires or connect these 
parts to the ground. If the positive part is a belt, a brush could 
lay against the belt and connect to a ground. 

Many explosions have occurred from ignition or smut dust in 
threshing machines. The chief source of ignition of such, explo- 
sions is by static or frictional electricity produced by rubbing 
of metallic parts or slipping of belts, or possiblv from the rub- 
bing of the grain against the metal surface of the machine. To 
rid the machine of this electricity, it should be effectively 
grounded, thereby passing off the current to the ground. It 
would also be desirable to connect all movable parts with each 
other and then lead to a common ground, thereby destroying 
the difference of potential within the machinery. 
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A FEW UNSAFES AND THEIR REMEDIES 

Of a given candle power, carbon bulbs use the most current. 
Tungsten bulbs come next and nitrogen bulbs use the least 
amount. This is due to the fact that more resistance is offered 
current by a carbon filament than is presented by the metal 
filament in the tungsten bulb. Nitrogen bulbs use less, due to 
the fact that the filament is surrounded by nitrogen gas instead of 
vacuum as in the other bulbs. This gas has a peculiar property 
of lessening the resistance of the How of current. 

Broken snap switches, key sockets or bushings (where wires 
enter receptacles) are apt to cause short circuits. The use of 
alternating current devices on direct current, or direct current 
devices on alternating current, is also liable to cause short 
circuits and blow out fuses. Knots in electric li^ht cords or 
cords hung ovdr nails are liable to cause short circuits. The 
use of long drop cords is bad practice. Their lengths should 
be limited to 10 feet, and if a 10 foot cord will not reach where 
needed, another fixture should be provided at a convenient loca- 
tion. G>rds should not be carried through doorways or placed 
where they would be subject to mechanical injury. They should 
be made of stranded wire, be well insulated and have a durable 
covering. A poorly covered cord is easily injured, becoming 
liable to short circuit. 

Open wiring should be spaced IYt. inches apart and should be 
securely fastened to knobs and not allowed to sag and rest near 
or against walls, beams or ceilings. Where open wires cross each 
other, one of the wires should be protected with a porcelam or 
other approved sleeve. 

The Electric Code requires that wires where joined together 
be twisted and soldered, covered with a rubber tape, and then a 
cotton tape. Where the joints have been taped, it is impracticable 
for the ordinary inspector to see if joints have been properly 
made, but it would be well for the ordinary inspector to note 
if the joints are firm and neat, as this would indicate to some 
degree the condition which is covered. 

B. X. cable should be firmly fastened to receptacles or boxes by 
box connectors or bushings, otherwise the weight of the wire 
will draw the metal covering back and allow the wires to rest on 
the edge of the box or receptacle and cut the insulation, causing 
a short circuit. 

Fuses should be enclosed in metal boxes so that if they melt 
the hot metal will be prevented from coming in contact with 
inflammable material. 

Wires carrying electric light or power current should not 
pass over buildings. They should be carried around buildings, 
underground or on suitable poles. 
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Bulbs should not rest against combustible material or have 
paper, cloth, celluloid or other combustible shades. 

Particular attention should be paid to old wiring to see that 
it is not exposed to abrasion, that it is effectively grounded to 
metal water pipes leading to the earth, or other equally good 
ground. 

Wires in damp places should be properly safe-guarded against 
short circuiting from water soaked insulation. In such places, 
it would be desirable to have the wires in conduit with marine 
fittings. 

Most electric toasters and irons use 660 watts, which is con- 
siderably more than the amount an ordinary socket will stand. 
If these devices are attached to an ordinary socket, it would only 
be a short time before the insulation in the socket breaks down. 
Special sockets should be provided for electric toasters, irons, 
sewing machines, electric washers, curlers, etc. The use of cheap 
toasters are dangerous, many fires having resulted from the short 
circuits common to them. 

Conduits or pipes on the outside of a building in which wires 
are led into building should be bent to prevent water entering 
them and should also be provided with a standard fitting to pre- 
vent chafing of the wires. 

Starting boxes of motors should be kept free from dirt and 
dust. Where it is necessary to have motors in dirty places, 
they should be enclosed in metal. If the premises are dusty, only 
dust-proof motors should be used. These motors are so enclosed 
that no spark from them can ignite dust and thereby cause an 
explosion. Starting handles should not be tied fast with strings 
or wire or jammed with paper or wood blocks. If current is 
turned on when handle is tide in place, arcing in the motor is 
apt to occur. 

Motors or dynamos located under sprinkler heads or where 
water is apt to splash on them should be protected with suitable 
shields. When motors spark, it is an indication that the brushes 
are set at an improper angle or the commutator is covered 
with dirt or dust. 

Rooms containing many storage batteries should have proper 
ventilation. The fumes given off by them, if confined, is apt to 
cause an explosion. Such explosions have occurred on tx)ard 
United States submarines and recently in a street car battery 
service station in Miami, Fla. Hazardous rooms should be pro- 
vided with wire in conduit with marine fittings, vapor-proof 
globes and keyless sockets. The switches controlling this equip- 
ment should be placed outside of the room. In garages, they 
should be at least 5 feet above floor. 

The 30-volt generator and battery systems {o\s5\4 vct Tcascj 
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country places, which electric light and power lines have hot 
reached, require special wiring. It is not safe to use, on such 
equipments, the wires, cords' and fittings which are suitable for 
the 110 volt system. These equipments operate at 30 volts 
instead of 110 and therefore require a greater volume of amperes 
and the wiring and fixtures should be large enough to prevent 
overheating and fusing. 

SUSCEPTIBIUTY OF EQUIPMENT 

Practically all electric apparatus is very susceptible to damage 
from fire and water. The following may be of interest in con- 
nection with the hazards and susceptibility of certain electrical 
instruments : 

Condenser is an instrument for storing temporarily a quantity 
of 'Current. It is generally used on low currents. Presents no 
great hazard, but is very susceptible on account of its delicate 
make-up. 

Dentists Electric Pc^nel Boards are susceptible. Currents used 
are Tow and if properly set, allowing a clear space from combus- 
tible material, there is very little hazard. Cauterizing point 
should not be allowed to come in contact with combustible ma- 
terial. This is a platinum point which is heated to red heat. 

Calvanometer used for detecting a balance of stationary cur- 
rent in a line. Very susceptible. 

'Motors are similar to dynanws. In fact, some can be used as 
either a dynamo or a motor, but the best results from each are 
obtained when they are used for the purpose for which they 
are made. They are machines that rotate a shaft when electric 
current is applied to the machine. In an electric motor, wire is 
wound on an iron core which is free to rotate on a shaft which is 
set between the poles of a horseshoe magnet. "Universal motors," 
so called, are designed so that they will operate on either an alter- 
nating current or a direct current. They are usually of small 
size and are used for fans, sewing machines, etc.; seldom made 
in large sizes as they are not efficient. 

Motor-Generator — A combination of a motor and a dynamo is 
convenient for converting certain voltages of direct current to 
other desired voltages, as for instance, the existing direct current 
Js 110 volts and it is desired to convert it into 375 volts. The 
amount and kind of wire used in the coils on the armature de- 
termines the voltage. 

Rectifiers are used for properly applying current in the charg- 
ing of storage batteries. Very susceptible to damage from fire 
and water. 

Rheostats are used for regulating motors and controlling the 
flow of current. Consist of a box of coils of wire for resistance. 
Speed of motors can be regulated and voltage thereby controlled. 
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Some rheostats have a fixed resistance anxi are used for stere- 
opticon, moving picture machines, etc Their purpose is to reduce 
the voltage from the supply, usually 110 volts, to that required 
for the apparatus used. A rheostat, used in connection with a 
stereopticon left turned on, started a fire in nearby woodwork. 

Spark Coils — Coils of wire so wound as to produce a very high 
voltage so as to induce a current to jump a gap and thereby 
make a spark. Usually found in connection with low currents 
on automobiles and motor boats and gas lighting apparatus. No 
hazard. Very susceptible. 

Transformers are used to transform certain voltages or alter- 
nating current to other desired voltages. This is done by mount- 
ing two coils of wires on an iron core, side by each and passing 
the current through one coil. A current will be induced with 
very small loss in the second coil and the voltages are altered by 
the amount or proportion of wire in each coil. Where high 
voltages are handled, there is great danger of short circuits 
causing fires. In case of fire, the damage is apt to be very 
severe on account of the susceptibility, water soaking insulation 
of coils, etc., making them dangerous for further use. You often 
see transformer stations in the country, in large plants, on electric 
light poles, and they are often placed in the man -holes for electric 
light conduit. The "toy" transformer steps 110 volts down. It 
should be well designed and as foolproof as possible. The transr 
former case should be made so that children cannot easily take 
it apart without destroying or breaking it. Those having a seal- 
ing compound present a less fire hazard. Those having switch 
on side are apt to short circuit sooner than those having the 
switch on top. 

Wireless Telephone and Telegraph Instruments — The small 
installations found in private residences, carry but little current, 
but at large stations where long distance work is done, the cur- 
rents are high. All apparatus is very susceptible to damage from 
fire and water. 

X'Ray equipment is very susceptible to damage from fire 
and water. 

SPECIAL RISKS 

A few words might be added about the requirements in cer- 
tain classes of risk: 

Chemical Works — The action of certain acids, such as nitric 
and sulphuric, causes decomposition of all exposed metal-work 
in their presence. In a chemical plant, electric wiring should 
be insulated covered wire on porcelain, placed 4 inches apart and 
arranged to be not nearer than 1 inch to the ceiling. This system 
has been used in certain plants, but it is found necessary to re- 
place certain portions of the wiring every one or two years* Lea.<L 
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wires have also been used with success, but are apt to cause 
trouble at the socket of the lamp where attached to the wire. 

Electric Light and Power Stations or Transformers and Switch- 
ing Stations — A recent report in a quarterly of the National Fire 
Protection Association shows that the most common causes of 
fires in this class are from lightning and boilers, especially the 
stacks of the latter (see sketch). The chief hazard of trans- 
former stations is the escaping oil from a switch, lightning 
arrestor or transformer case, becoming ignited either by electric 
arcs within the tank or case or by contact with a heated surface 
(surface fire, electric heaters, etc.) after leaving the case. Heavy 
duty switches that operate frequently under load constitute a 
greater hazard than oil immersed transformers or electrolytic 
type lightning arrestors. Transformer oil itself must be raised 
to about 400 deg. F. before it would ordinarily take fire. There 
is also danger from explosion by a spark of the vapor given off 
by hot oil when mixed with a proper proportion of air. There 
should be no frame work about the transformers and- switch- 
boards and transformers should not be on wood floors. Lightning 
arrestors should not be on frame supports. The oil, transformer 
and battery rooms should be divided from the generating room by 
a standard fire wall with openings protected each side by stand- 
ard fire doors. Tarpaulins should be provided for each motor 
and kept on the motors when not in use. Balconies should be 
of fireproof construction, and there should be no wire towers 
on repair shop in the building. The rear of switchboards should 
be kept clear of rubbish. 

Garages — ^All wiring should be in conduit with keyless sockets. 
Switch boxes should be located where there is no danger from 
explosive vapors. 

Grain Elevators — ^Wiring should also be in conduit with key- 
less sockets and marine fixtures. Dust accumulating on an 
ordinary globe has been known to cause fires. Switch boxes 
should be located outside or in a special room where there is 
no dust. 

 

Telegraph and Telephone Stations — Very low currents used, 
usually not more than one-tenth of an ampere and 375 volts. In- 
struments are very susceptible, particularly switchboards. Main 
offices are open all the time. 

Warehouses — Only conduit wiring should be permitted. Rows 
of lights are only permitted above aisle spaces ; keyless sockets, 
also guards to protect globes, are required. Cut-out boxes, each 
floor, should have self-closing doors and a pilot light should be 
attached to main switch box which must be located on first floor, 
near the main exit. This is to remind the warehouseman to 
turn off all lights when leaving the building. 
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EXTINGUISHING ELECTRIC FIRES 

Extinguishing electric fires is sometimes difficult and nearly 
always dangerous. Current in the building should be turned off 
immediately by opening the main switch ; then almost any method 
of fire extinguishment may be used. If the current is not 
turned off, it is exceedingly dangerous to pour water on most 
electric fires as a severe shock is apt to be received by the person 
pouring the water, the current following the water, which is 
a conductor, back to the individual. The action is somewhat 
similar to the effect produced by pouring a pail full of gaso- 
line on an open flame. The only safe method is to use sand, 
earth, or an extinguisher using carbon tetrachloride. Water 
from a hose stream or chemical extinguisher can sometimes 
safely be applied at distances, say, 20 feet or more. 
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TH£ATRE HAZARDS AND FIRES 



OVer Five Hundred Theatres Burned in One Hundred Years- 
Historic Catastrophes — Causes and 
E£Fects Described 

By C, C, Dominge, Insurance Engineer, New York City. 

(Twelve years ago Mr. Dominge contributed an authoritative 
article on theatre fires to this paper which appeared in the first 
volume of "Live Articles on Special Hazards." The present 
address was delivered before the Clerks' Association of the 
Springfield Fire and Marine at the home office and brings his 
former material down to date, with much interesting elabora- 
tion. — Editor.) 

It will be necessary at the start to relate a little of the past 
history of the fire record of theatres. In 100 years over SCO 
theatres have been destroyed by fire throughout the world, and 
nearly three times this number are recorded where slight fires or 
alarms have taken place. From the middle of the last century 
up to a short time ago, an average of twenty theatres each year 
have been damaged by fire. In the years from 1881 to 1885, 175 
fires are recorded. We find that thirty-seven theatres were 
burned twice, eight three times, four four times, while the old 
Bowery Theatre on the Bowery, New York City, has burned 
five times. 

OLD DRURY LANE 

Theatrical history tells us that owing to the very poor fire 
record of theatres, when the Drury Lane Theatre in London 
was torn down in 1791 and a greater and better building erected, 
the management, on the opening night, had one of the most 
famous actresses of the time (a Miss Farren) step before the 
footlights and recite the following lines accompanied by unique 
stage "effects" : 

The very ravages of fire we scout. 

For we have wherewithal to put it out. 

In ample Reservoirs and firm reliance 

Whose streams set Conflagration at defiance. 

Panic alone avoid ; let none begin it — 

Should the flame spread, sit still; there's nothing in it— 

We'll undertake to drown you all in half a minute. 

Behold obedient to the prompter's bell 
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Our tide shall flow and real waters swell. 
No river of meandering pasteboard made, 
No gentle tinkling of tin cascade, 
No brook of broadcloth shall be set in motion, 
No ships 'be wrecked upon the wooden ocean; 
But the pure element in its course shall hold. 
Rush on the Scene and o'er our Stage be rolled. 
At this point the curtain rose revealing water from tanks on 
the roof cascading over artificial rocks into a huge basin. Point- 
ing to the tumbling torrent the actress spoke on: 

How like you our aquatics — need we fear 
Some critic with a Hydrophobia here, 
Whose timid^ caution Caution's self might tire, 
And doubts if water can extinguish fire? 
If such there be, still let him rest secure, 
For we have made Assurance doubly sure. 
Consume the scenes, your safety yet is certain. 
Presto! for proof let down the Iron Curtain. 

Then another pause while an iron "fire" curtain was lowered. 
To convince the audience that there was no deception it was 
banged upon with hammers. 

However, the theatre burned to the ground fifteen years 
later — automatic sprinklers were not then available for the 
proper utilization of the "wherewithal" spoken of in the pro- 
logue. 

M^illiam Paul Gerhard in his book, "Theatre Fires and Panics," 
states that 19.4 per cent, of the fires in theatres took place be- 
tween 7 A. M. and 1 P. M., 5.2 per cent, one hour before 
beginning of the performance, 12.4 per cent, during the per- 
formance, 23.9 per cent, within two hours after the closing of 
the performance, 39.1 per cent, during the night and before 
7 A. M. the next morning. It will be seen from these figures 
that the greatest danger from fire to a theatre is during the two 
hours following a performance, and not during the performance, 
as would naturally be supposed. The reason for this is that 
during the performance extra precautions are taken and a 
uniformed fireman is right on the job. Just as soon as the final 
curtain is lowered, however, everybody is anxious to get away, 
the lights are quickly extinguished and it is at this time when a 
tossed lighted cigarette or a match gets in its fine work among 
the "dry as tinder" stage props or highly inflammable scenery. 
Theatres are, therefore, safest in the day time. The danger is 
increased threefold during the preparations immediately before 
the performance, on account of lighting up, making ready, etc. 
It is reduced during the performance on account of careful in- 
spection and watchfulness, but the danger reaches ^ %xsa:»:\'Wwx^xs^ 
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(seven times the day risk) during the two hours directly after 
the close oif the performance. 

CAUSES OF FIRES 

The causes of some of the most prominent theatre fire calami- 
ties may not be out of order at this point: 

Cementing moving picture film in booth. 

Careless hoisting of a stage chandelier containing lighted 
candles which ignite a scenery border. 

Stage oil lamp igniting roof. 

The upsetting of kerosene lamp on the stage. 

Careless lighting of the gas footlights igniting ^e curtain 
draperies. 

A rocket (part of fire-works displayed on stage) igniting the 
scenic decorations. 

In lighting the border lights an explosion of gas took place, 
igniting the scenic decorations. 

Upsetting of an alcohol stove (in dressing room) used for 
msdceup. 

In the Brooklyn Theatre fire on December 5, 1876, nearly 300 
persons lost their lives when in the boathouse scene from *^The 
Two Orphans," one of the flimsy flics was violently blown 
against an open gas jet and caught fire. An attempt was made 
by the stageihands to cut down the burning fly (or canvas 
scenery). It fell on the canvas roof of the boathouse and in 
a short time the whole building was in flames, being aggravated 
by the opening of the large door (used for bringing in scenery) 
in the rear of the stage. This open door let in a blast of air 
which drove the flames, hot ^ases and the suffocating smoke 
through the proscenium opening iiUo the auditorium, finally 
venting itself into tfhe open space directly over tihe large central 
gas chandelier, which was hung from the trusses of the audi- 
torium roof. 

HISTORIC DISASTERS 

During a matinee performance on Decemlber 30, 1903, while the 
spectacular play called "Bluebeard" was being given, a fire said 
to have started by a border scene coming in contact with sui 
electric arc light, badly damaged the newly constructed Iroquois 
Theatre in (Chicago. This theatre was up-to-date and of fire 
resistive construction. When this performance was given a 
number of the details were probably incomplete, as it is claimed 
the stage roof vents and the fire curtain were inoperative. The 
automatic attachments to the ventilator \^ere not in place and 
the skylights were nailed up by outside timbers. The asbestos 
fire curtain was rendered useless by an interfering swinging 
bracket (used to carry lights for scenic effects) which so swung 
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out from the stage side of the proscenium wall as to block the 

curtain when part way down. 

The mcming following this disaster, in which 573 persons, 
mostly women and little children, lost their lives, a citizen of 
Chicago who had lost some of his dear ones asked the well- 
known fire protection engineer, Mr. John R. Freeman, to investi- 
gate and report on means for rendering such fearful disasters 
impossible. Mr. Freeman's conclusions, briefly summed up, are 
as follows: 

"In the great ' theatre fires of history, the loss of life has 
commonly resulted from the rapid spread of flame on a stage 
covered with scenery, followed within two or three minutes by 
an outpouring of suffocating smoke through die proscenium 
arch into the top of the auditorium before those in the gallery 
could escape. Death has come chiefly to those in the balconies, 
and often within less than five minutes of the first flame." 

The three great safeguards are found to be: 

1. The providing of ample, automatic, quick opening smoke 
vents over the stage. 

2. The thorough equipment of the stage with automatic 
sprinklers, by means of which the action of the heat will promptly 
release, over the burning scenery, a rain-fall tenfold heavier than 
the heaviest thunder shower, drenching the scenery and ex- 
tinguishing the flames. 

3. The providing of especially ample exits and stairways 
from the gallery. 

The above summary is extracted from Mr. Freeman's splendid 
work, entitled "On the Safeguarding of Life in Theatres," and 
you will notice tha>t his conclusions apply chiefly to the saving of 
life, a topic of vital importance to us all. I would like to have 
something to say about this subject, but my efforts tonight are 
intended to treat the topic from another angle; in other word's, 
to bring out construction features and fire liazards in order to 
enable the insurance inspector to make an intelligent survey and 
the underwriter to pass on the merits of the risk. 

FIREPROOF THEATRES 

In the metropolitan district of New York Qty we have 180 
full-fledged fireproof theatres and forty non-fireproof theatres. 
We have probably three times this number of buildings where 
occasionally theatrical performances and amateur dramatics are 
given. A theatre building contains practically the same hazards 
whether located in New York or Alaska, and although the fol- 
lowing features of construction and the hazards apply to theatres 
as I have found them in our greater city and its environs, I 
feel tfiey will apply to any part of the globe where a theatre 
building exists. The old style non-fireproof theatre with. vl% 
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wood beam roof, floors^ galleries, boxes, wood«n proscenium 
wall, frame partitioned dressing rooms, work rooms and its gas 
lighting apparatus is an obsolete type in as far as our up-to-date 
methods of theatre construction and equipment are concerned, 
although many of this poor type still exist, especially in small 
towns. Any attempt to try and improve on this t3rpe of com- 
bustible interior would be wasted time, because it cannot be 
accomplished, the hazards being too great, unless it were pos- 
sible to install a standard automatic sprinkler equipment through- 
out every portion of the building — stage, auditorium, dressing 
rooms, etc. Now, let us imagine that we are all in an architect's 
office with a set of blue prints and specifications calling for the 
erection of a fire resistive theatre building before us, and I 
shall assume the responsibility of being the insurance engineer 
sent by the insurance company to criticise the plans in order to 
produce the lowest possible rate and hazard after the structure 
is completed. The rate is the best guide, as it penalizes faulty 
construction and unsafe fire hazards. 

The safety of a theatre depends upon six cardinal features; 
that is, (1) the site, (2) the plan or layout, (3) the construction, 

(4) the interior equipment, arrangement and fire appliances, 

(5) the management and class of patrons, and (6) the periodical 
inspections. 

LOCATION OF THEATRES 

The site or location of a building is very important as regards 
its relation to adjoining buildings and as regards the approaches, 
entrances and exits. The ideal theatre should be isolated, i.e., 
located on a square or block with a street not less than 100 feet 
wide on all sides. Of course, this is impracticable, especially in 
a large city where realty values are so enormous. We must, 
therefore, be satisfied with a court of 10 feet to 15 feet in width 
leading directly to the street. (Mr. Dominge then showed a 
blue print of a theatre in the front facing a street 100 feet wide 
with only dwellings on the opposite side, while on the right and 
left sides, are small one-story business buildings. We, there- 
fore, make a notation on the blue print so that all window 
openings are protected by self-closing wired glass in hollow 
metal frames and the doorways protected by metal clad lock 
jointed doors. In the rear at a distance of 25 feet we notice 
there is a three-story brick rag and waste paper warehouse with 
ordinary windows facing a small window and a doorway in the 
rear of the stage building. This is a very serious exposure to 
the theatre building, but we largely overcome the same by pro- 
tecting the window and door as suggested above We would 
like to have wired glass windows installed in the exposing paper 
box factory, but we cannot control this building. A fire wall 
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between our risk and the exposures would be a good recom- 
mendation, but a very expensive one on account of the height of 
the stage building.) 

THEATRE PLANS 

The planning or layout of a theatre co.nsists of the arrange- 
ment of the floor plans of the building and of the various parts 
of the same with their principal horizontal and vertical sub- 
divisions by fire walls and means of communication, such as 
stairways, entrances and exits. 

At this time I want my audience to understand that a theatre 
building is divided into two principal divisions— 'the section before 
tihe curtain, being known as the auditorium, and the section! 
behind the curtain, known as the stage, dressing room and work 
s>hop buildings. • The auditorium section may also be subdivided 
into the entrance section or office building, in which are found 
not only the theatre offices, but also retail stores. No special 
hazards of note are to be found in this portion of the theatre, 
with the possible exception of the moving picture booth. The 
division between the two sections is known as the proscenium 
wall, of which we will talk later. If this wall is properly pro- 
tected a serious fire may take place in either section without 
necessarily causing damage to the section in which the fire has 
not originated. 

Fire walls should separate the stage from the auditorium, the 
dressing rooms from the stage, auditorium from office building, 
stage from scene dock, carpenter shop, electrician*s shop and 
boiler room. In fact, every section or room communicating with 
the stage building should be a separate fire risk, cut off by fire 
walls with approved self-closing fire doors at each opening." 
(Plans shown by Mr. Dominge.) The plans before us show a 
part of the dressing rooms under the stage. Immediately we 
correct this by removing them outside of the stage building and 
cutting off. by a standard fire wall with an approved automatic 
fire door at the communicating opening. Again we find on one 
side of the stage a small terra cotta enclosed room with a 
plaster board roof, used by the electrician for the storage of 
electric signs and for repairs to the electrical equipment. We 
must alter this arrangement by placing this room outside of the 
stage building, the same as we did in the case of the dressing 
rooms, or, if this is not feasible, make this entire compartment 
a fireproof vault, i.e., on the side walls common brick, the ceiling 
common brick or concrete on steel beams and the opening pro- 
tected by an automatic fire door. On the top floor of the dress- 
ing room section the plan shows a trunk room with an unpro- 
tected opening. This opening must be protected with a self-clos- 
ing, lock-jointed fire door. Now comes the ^rosc^^\vccw^ ^'^ 
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which is the wall dividing the stage building from the audi- 
torium. You will remember that I mentioned this wall a few 
minutes ago. The first thin^ we find is that the wall is only 
terra cotta in the section behmd the auditorium boxes and that 
it Is open to the roof space over the auditorium. Part of the 
wall is out under the stage, the same being offset in the musi- 
cians' pit enclosure. Several steam pipes and a large metal 
ventilating duct also pierce this wall. There is an opening 
behind the boxes on the first floor and in one of the upper boxes 
protected by a kalamein door. A number of important changes 
are necessary in order to bring this wall up to the standard. 
A standard proscenium wall should be constructed of common 
brick or concrete not less than 12 inches thick and should extend 
the entire width of the theatre. It should start at the founda- 
tion and continue to a height at least 4 feet above the highest 
section. Preferably there should not be more than two open- 
ings either leading to the musicians' pit or on the first floor to 
the boxes. It is undesirable to have any openings above the 
first floor. The openings to the musicians' pit or to the boxes 
should be protected by automatic lock-jointed, standard fire 
doors. What must we do then to correct this proscenium wallf- 
First, substitute common brick for the terra cotta section in 
back of the boxes. Second, brick up solid and bond the open- 
ing to the auditorium roof space. Third, make the wall under 
stage on a direct line with thait above the stage instead of having 
it at an offset, and brick up and bond the opening to the upper 
box and substitute two standard fire doors in place of the kala- 
mein door to the lower box; one of these doors to be placed on 
each side of the wall. Reduce openings around steam pipes to 
a minimum and remove the metal vent duct, or place an automatic 
damper on each side of the wall. 

BUILDING CONSTRUCTION 

The construction of the building is to be considered in refer- 
ence to the emplo3rment of fire resisting materials in general 
and also in detail, in regard to the construction of the stage 
and its accessories, auditorium and tiers, dressing rooms, work 
shop, roofs, aisles, staircases, passages, corridors, doors, en- 
trances and exits. This blue primt shows the entire structure 
to be of fire resistive construction. All the otuter walls are of 
common brick, w^hile all dividing fire walls are of the same 
construction. Steel beams span the roofs and floors, stage, grid- 
iron and fly galleries, while the arches are filled in with rein- 
forced concrete. I see little to suggest on the plans except that 
all steel work, including the steel girder over the proscenium 
opening, should be protected by concrete or terra cotta. The grid- 
iron is the one exception as far as protection is concerned. Steel 
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or iron woric, if unprotected, will twist or buckle in a very hot 
fire. Some of our latest theatre buildings have the stage and 
auditorium roof members unprotected. The only comibustible 
niaterial we find in the construction of the building before us 
is the working part of the stage and the enclosure to the musi- 
cians' pit and the gallery and balcony stepping. All wood work, 
excepting that in the working part of the stage, if absolutely 
necessary, should be laid without air space. 

INTERIOR EQUIPMENT ARRANGENENT 

This includes many important details, such as the fireproof 
curtain, the stage scenery and the stage machinery, the fly gal- 
leries, rigging loft or gridiron, painters* bridge, the stage roof 
ventilator, the heating, ventilation, lighting, plumbing, drainage, 
sanitation, water supply, fire extinguishing appliances, lightning 
rods, fire escapes, doors, auditorium chairs, moving picture 
booth and the life-saving appliances. The moving picture ma- 
chine should be segregated in a brick or reinforced concrete 
room with access to same from outside of building only and 
have one-quarter {%) inch automatic boiler iron traps at peep 
and projecting holes into the building. What we usually find, 
however, is a booth constructed of very light sheet metal or 
plaster blocks without proper ventilation, traps or fire doors and 
with the repairing and rewinding of films done in the same 
compartment Three vitally important items in this list interest 
the underwriter. 

Before we proceed with these items it may be well to men- 
tion the several stage construction features which are necessary 
for producing a play. The center part of the stage which is 
visible from the auditorium is called the working part, and is 
constructed of wood, so that it can be lowered or altered to 
permit of traps, tanks, etc. 

On each side of the stage at an elevation of say 20 feet is 
the fly gallery, where the stagehands operate the scenery, 
ropes, etc. 

In the rear connecting the fly gallery is the bridge, merely 
for access from one side to the other. 

Directly under the roof, possibly 6 feet below same, is the 
gridiron or rigging loft. On this slatted iron frame are fastened 
the necessary hardware to which the scenery is attached. 

The stage roof ventilator in the blue print is not large enoug>h 
to properly vent this roof. It should occupy at least one-eighth 
of the stage area. Several types of ventilators or skylights arc 
on the market. One type, known as the "Monitor," is a large 
metal affair, with metal sides hinged off center. In the case of 
skylights they are of the sliding type, which have thin glass on 
metal supported by brass w<heels running on an inclined metal 
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track, the movable parts of the above devices to be held closed 
by cords running to an iron triangle and -thence by one single 
rope to the stage with a sign reading "Cut the Rope" nearby. 
A good steel knife fits in a slot where the sign is nailed to the 
wall. If a fire should break out on a stage (and it is a hundred 
to one that it will start here) if the skylight or vent rope is 
cut or burned the ventilating apparatus will open and quickly 
allow the heavy suffocating smoke and gases to escape. (A 
properly constructed stage building with vented roof is not un- 
like the boiling building of a varnish plant.) A number of 
ingenious patterns are on the market for ventilating stage roofs, 
one in particular consisting of a large boiler iron flue with a 
valve inside made of a wooden frame covered witii canvas, 
which is kept closed by a balance weight. A wire cable con- 
nection is carried down from the valve to each side of the 
stage, while other cables are carried to points in the auditorium. 
By pulling any. of the cables the valve is opened, and at the 
same time a simple contrivance closes simultaneously the ven- 
tilating outlet over the auditorium, thus reversing the usual 
movement of air from the stage to the auditorium ventilator. 
Should the cable not be worked in time, the valve being of 
canvas is readily destroyed by fire and the smoke outlet in the 
stage is thereby opened. 

FIRE CURTAINS 

The fire curtain, usually made of asbestos, corrugated iron or 
steel and asbestos, should be able to withstand the increased 
air pressure due to the heat sufficiently long to enable the 
audience to escape and the fire department to arrive. Its main 
object is to localize a stage fire and to cut off the fire, smoke 
and gases. In order to accomplish this a curtain should close 
the proscenium opening as nearly as possible hermetically. 
The specifications before us will not accomplish their purpose. 

I note the top of this asbestos curtain only extends about 4 
inches above the proscenium arch, while on the sides it only over- 
laps 8 inches, and even at that this 8 inches is merely wire and lath 
fresco. The curtain guides are of too light construction and end 
6 feet below the gridiron. The asbestos curtain is not properly 
made, as it fails to state that it is made from a heavy canvas 
woven from asbestos fibre or reinforced with wire or has wire 
spun in the asbestos, while the top and bottom bars attached to 
curtain are of wood. The emergency chains are missing and 
the operating cable is hung by weights under the stage. I find 
no quick way to lower the curtain in case of fire. You can see 
that the most important part of a theatre is almost wholly 
deficient. Now to correct the same. 

The curtain must be made of the best asbestos fibre, tested 
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for strength and be at least 2 feet higher than the proscenium 
opening and must be at least 18 inches wider on each side of the 
brick opening. The curtain must be operated in heavy iron 
"Z Bar" channels on each side of the stage extending clear up 
to the gridiron and bolted every 2 feet to the proscenium wall. 
This will make the curtain set in a slot of the channels at least 
12 inches. The top and bottom bars should be of wroug'ht iron 
piping, while iron emergency chains Sfhould be attached to the 
top bar and anchored to the proscenium wall, again to the top 
bar are attached steel cables, which in turn pass over sheaves, 
which are fastened to the proscenium wall or gridiron. The 
cables are to hoist and lower the curtain while the emergency 
chains are there in case, the cables fail, in which case without 
chains the curtain would drop to the stage floor. The steel cur- 
tain cables (to which the curtain is attached by means of metal 
or hardwood rings at the sides) should be bolted to an iron 
bracket up at the grid and should pass through the stage floor 
with a metal busihing and be bolted to an iron bracket to the 
under part pf the proscenium wall. Some arrangement should be 
devised to instantly lower the curtain in case of fire, and although 
hardly two theatres have the same arrangement, I believe the 
old style lash line, which is nothing more than a continuous 
hemp cord (resembling a clothesline) and entirely encircling 
the curtain when up, is the best of its kind. If this rope is cut 
or burned on either side of the stage the curtain will imme- 
diately fall. A sharp knife and a sign reading "Cut this rope" 
appears at each side of the stage. 

About two years ago I made a hasty trip over to the Criterion 
Theatre in Brooklyn and watched a fire which completely de- 
stroyed the auditorium section otf the theatre. This fire did not 
cause any damage in the stage building on account of the 
asbestos curtain successfully cutting off the flames and heat. 
This was a remarkable demonstration, as the proscenium open- 
ing on the stage side clearly showed' the smoke flashes which 
occasionally broke out around the corners of the arch. This is 
just the reverse of what one would ordinarily expect, in that 
fires usually start in the stage building. 

PROTECTIVE DEVICES 

The fire extinguishing appliances according to the specifications 
are not suflicient, but the fire department or Fire Prevention 
Bureau will have something to say regarding their installation. 
Briefly the fire-fighting equipment should include a 4-inch stand- 
pipe riser at each side of the stage, at each side of the audi- 
torium, in each tier, in each fly gallery and in the lobby, and 
each outlet shotald be provided with 25 feet of 2^/2 -inch labeled 
unlined hose. Proper Siamese and tank supply protected from 
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freezing should complete this equipment. An approved system 
of wet pipe, automatic sprinklers, preferably with two supplies, 
shoukl be installed over the stage, in the dressing rooms, work 
rooms and other sections behind the proscenium wall. An un- 
derwriters pump capable of supplying at least 750 gallons of 
water per minute should be fitted wiSi an automatic regulator, 
so that when a fire valve is opened the pump will start and keep 
the tanks or reservoir filled. The auxiliary fire fighting equip- 
ment consists Off a 40-gallon barrel of water and six fire buckets, 
an approved fire extinguisher, two axes and two hooks on each 
fly gallery, on each side of stage, under stage and in property, 
scenery and other work rooms. An automatic fire alarm and a 
special building signal with a direct connection to the fire de- 
partment is a requirement in our city. A watchman's service 
with an approved clock on which hourly rounds are recorded is 
perhaps one of the most important safeguards in a theatre 
building. 

INSPECTIONS 

The management includes numerous matters of detail and 
rules and regulations pertaining to the safety of the building on 
the one hand, and of the audience, the actors and the stage em- 
ployees on the other. No comment need be made on this sub- 
ject, except that good management means good housekeeping, 
satisfied employees and a safe fire risk. 

The periodical inspection finally forms a necessary and im- 
portant safeguard and includes frequent surveys of the build- 
ing and of its electric, gas, water, steam and fire appliances, all 
of which should be tested at regular intervals to insure their 
being in proper working order when needed. In the Paris 
Opera House, I am informed, there are 25 uniformed firemen 
always on duty, and this number is doubled whenever a per- 
formance is given. 

ELIMINATING HAZARDS 

I hope I have not bored you with this detail, yet I do not 
know how this subject could be handled otherwise, and as I 
look back, many important features, including character of play, 
roof gardens, spontaneous combustion, etc., have not even been 
touched upon. A theatre out West has installed light steel 
frames with thin sheet metal covering, on to which all the 
scenery is painted, thus doing away with much combustible con- 
tents (the idea of fireproofing scenery being really useless), 
while all the rigging apparatus is steel cables instead of hemp 
rope. The greatest hazard of previous days; that is, the gas 
flame, is now practically eliminated. Still electric fires are daily 
occurring and the stage electrician is responsible for a great 
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many of these fires, as he is ever ready to extend wires or do 
almost anything with them to meqt his purpose. The scene 
painter and the stage carpenter in a "stock company playhouse" 
introduces as many hazards as would be found in some omnibus 
manufacturing risks. Matches, cigars, cigarettes, are used ex- 
tensively by tSie actor; lime, calcium and arc lights by the stage- 
hands; candles by the ladies in the dressing rooms for their 
makeup ; gas stoves by the scene painters for heating water, etc., 
and lastly gasoline torches by the stage electrician or the en- 
gineer. With all these hazardous, features constantly at hand in 
an enclosure filled with flimsy gauze draperies, scenery and 
properties, is it any wonder that when a stage does take fire the 
result is so very disastrous? 

After all has been said, some of the audience are wondering 
whetiher theatres as fire risks can be safely written so as to show 
a profit on the company's (books. My answer to this would be — 
if of fire resistive construction with a properly constructed 
proscenium wall, curtain and adequate fire appliances, they are 
good fire risks, the record proving these to be so, while many of 
5ie non-fireproof type with proper proscenium wall, curtain and 
fire appliances have also given a very good account of them- 
selves. On the contrary, theatres, whether of non-fireproof or 
fire resistive construction, without a good proscenium wall, cur- 
tain and fire appliances are poor fire risks, which fire records 
have proven them to be. 

Some of the data which I have given in this lecture has been 
taken from Gerhard's book, entitled "Theatre Fires and Panics/* 
and I wish to publicly give credit for same. 
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INFLAMMABLES AND EXPLOSIVES 



Safeguards Against Their Use In Railroad Shops — Report 

of ^a Committee of the Railway Fire 

Protection Association 



By C, P, Beistle, W, F. Steffens and G. R. Glenn, Jr. 
Dangerous articles used in railroad shops may be grouped 
under inflammable liquids and comipressed gases. No explosives 
need be considered except such as derive their hazard from 
are commonly used, but it is possible that vapors from inflam- 
mable liquids may be mixed with air in such proportions as to 
become explosive. No particularly inflammable solid material 
being saturated with inflammable liquids. 

INFLAMMABLE LIQUIDS 

The inflammable liquids commonly used in railroad shops are 
as follows: 

Gasoline 

Benzine 

Distillate 

Turpentine and turpentine substitutes 

Paint and varnish 

Oils, including fuel oils 

Alcohol 

Wood alcohol 

Paint and varnish remover 

Lacquers 

The term inflammable liquid, as used in this list, does not 
have the same imnlication as does this term as used in the Inter- 
state Commerce Commission Repnilations. as some of the above 
articles have a flash point above 80° Fahr. 

GASOLINE, BENZINE AND DISTILLATE 

Gasoline and benzine are the ligrhter and more inflammable 
distillates from crude T>etroleum. Thev are of varyinsr "oecific 
prravitv, hut exceedinely inflammable and have a well known 
characteristic odor. Thev are used for ligrhtinsr. heatine^ nower 
and as a solvent. The flash pnint varies, but is usually 0** Fahr. or 
below The term distillate is applied to quite similar p*-oducts 
in some sections of the country. 

These h'quids. though used in relativelv small portions, are 
often used, and at numerous points around railroad shoos. The 
hazRrd attending their use is on account oi iVveu \<i'w fta^sh point, 
and consequent susceptibility to igni^on, ^n^ >^v^^ Ix^cj^^t*. 
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and diversified use. They are essentially materials that greatly 
increase the fire hazard, as at all ordinary temperatures they 
give off inflammable vapors, which require only momentary con- 
tact with spark or flame to produce fire. While all gasoline is 
highly inflammable the so-called casinghead gasoline is much 
more dangerous than the ordinary refinery gasoline. For. this 
reason the use of casinghead gasoline in railroad shops should 
be entirely prohibited. 

Where the main stock of gasoline or benzine exceeds 50 gal- 
lons, it should be stored in underground metal tanks, installed 
in accordance with approved regulations. Where the main 
supply does not exceed 50 gallons, a steel drum of 50 gallons 
capacity, with a metal faucet is satisfactory storage container, 
provided it be kept in a small, well-detached metal enclosure that 
is kept locked, and is conspicuously marked, "Keep Lights and 
Fires Away." Where not over 5 gallons constitute the main 
supply, an approved self-closing safety can may be used. This 
can should be kept in a cool place. For transferring gasoline 
from the storage tank or drum to the point at which it is to be 
used, only approved self-closing safety cans should be used. 
These safety cans should preferably not exceed one gallon ca- 
pacity, but should be smaller, if a sn^dler amount than 1 gallon is 
sufficient for a day's supply ait any point. 

The principal uses of gasoline, benzine or distillate in railroad 
shops are as follows: 
Qeaning triple valves or air brake equipment 
Qeaning electric generators and motors 
Qeaning upholstery 

Fuel in blow torches for soldering and paint remoinng 
Fuel for tire removing 

In cleaning triple valves there is a variation in practice. Gaso- 
line, kerosene, and lye are used for this pinpose in different 
shops. Gasoline is much more dangerous to handle and use than 
is kerosene, hence it is recommended that gasoline should not 
be used. 

Where gasoline or kerosene is used for this purpose it should 
preferably be placed in substantially constructed galvanized iron 
cans, of as small size as practical for the purpose. The cans 
should be mounted on the work tables, so that their tops are 
almost flush with the surface of the table, and should have a 
drain valve to the lowest point of the bottom. Cans should be 
provided with hinged covers which will normally be shut, pre- 
venting evaporation of the gasoline or kerosene. Gasoline or 
kerosene remaining in the cleaning cans should be removed 
through, the draining valve at the close oi t^Ocv ^^-^ . Or."?cwow;j» 
work should he conducted at a poitvl temoVe ^totcv tiv^'e^ \vx^^% 
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lights or flames, and only approved electric light fixtures should 
be permitted. 

In cleaning electric generator and motor parts with gasoline 
similar precautions should be taken as in cleaning triple valves. 
Larger receptacles may be required owing to the larger size of 
parts to be used, and form of can should preferably be of such 
proportions as not to be easily upset, as they are usually 
handled on the floor. They should be provided with hinged 
self-closing covers, and the liquid contents should be removed 
from the cans, and stored outside the building at the close of 
each working day. 

Gasoline is sometimes required for removing grease and 
oil from upholstery and furniture. The gasoline for this purpose 
should not be kept in or around the shops, in glass bottles, or in 
open cans or buckets ; but in a small standard safety can. When 
using gasoline for dry cleaning, it is recommended that the 
material to be cleaned be taken out doors when practicable. 
It should be kept in mind that in cleaning cloth surfaces with 
gasoline, the mere friction of the cloth saturated with gasoline 
upon another surface is sometimes sufficient to produce static 
electric sparks, which may ignite the vapor. Fires sometimes 
thus occur in dry cleaning processes, in spite of every precaution 
in avoiding the proximity of open lights or fires. 

Gasoline is used in small blow torches or plumbers' torches 
for soldering purposes, in electrical repair shops, and for burn- 
ing off paint. In some shops kerosene is used as fuel in blow 
torches for the same purpose. The use of kerosene in place 
of gasoline naturally involves a much less fire hazard and is 
recommended wherever practicable. Where gasoline torches are 
used, they should be kept in a fireproof cabinet, preferably located 
outside, when not in use. They should be filled from a standard 
safety can, and at a point remote from open lights, flames, or 
fires, and preferably outside of building. The torches should 
be frequently inspected to insure that they are in good mechan- 
ical condition. Attention is invited to the risk involved in leaving 
a torch burning without the immediate and constant supervision 
of the man using it. ^ Fires are frequently caused by workmen 
going away and leaving a burning gasoline torch. The torch 
may be upset or moved so that "the flame comes in contact with 
some combustible open material. 

It is important that gasoline or kerosene torches for burning 
off paint, are not used at any place where varnish removing 
compounds are employed. In some shops large gasoline pressure 
tanks are used inside main buildings, and the gas produced is 
used in connection with blow torches for paint removing. Such 
practice is very hazardous, and should not be permitted. Where 
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gasoline is used in this way these tanks should be in an under- 
ground pit, well detached from buildings, and an approved 
system of piping and connections should be provided. 

If tire removing is done with the use of gasoline fuel, the 
process should be conducted outside of building, and at a safe 
distance from building. Fuel oil and kerosene are both success- 
fully used for this purpose at some points, are much safer, and 
are recommended. 

At certain locations where it is necessary to use gasoline in 
considerable quantity, and where local conditions, including 
municipal regulations, may be rigid, it may be found necessary 
to install exhaust fan and other special apparatus in order to 
enable the processes at the particular locations to be continued 
in service. On one prominent railroad municipal regulations 
were so rigid that a special building was designed to take care 
of the cleaning of triple valves with gasoline. Each work- 
bench was constructed of steel frame-work and provided with 
an inverted hood projecting below the bench and communicating 
with an exhaust duct extending the length of shop. A grating 
at the level of the bench prevented parts of valves or tools from 
falling into the hood, but enabled any liquid gasoline or vapor 
from it to be promptly withdrawn from the building by operating 
the exhaust fan located outside of the building and outside of 
the duct, so that all possibility of sparking was removed. The 
building was designed of fireproof construction. The additional 
precaution was taken to have extra vents near the floor at 
intervals, to insure a rapid withdrawal of any vapor that might 
find its way to the floor level. 

At the time that the plans for this building were prepared there 
was considerable discussion as to the possibility for the substi- 
tution of kerosene or other material for cleaning triple valves. 
On account of the delicate construction of this mechanism it was 
decided that gjasoline should be continued in service. By con- 
structing an isolated building and providing it with special 
ventilating facilities described, the hazards due to the use of 
gasoline could be successfully overcome. 

PAINTS AND VARNISHES 

Paints and varnishes used in railroad shops are not generally 
highly inflammable, but are combustible, and are usually kept 
in quantity. They should be stored if practicable in a separate 
building of fire resistive construction. If possible, the buildings 
should be located a sufficient distance from other shop buildings 
to eliminate the danger of exposure. Paints and varnishes should 
be stored in sheet iron drums, provided with valves for drawing 
oflF the liquid. Metal pans or troughs should be placed under 
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the valves to catch any drip. In case any paint, oil or varnish is 
spilled it should not be absorbed by sawdust or similar material, 
but by sand. 

Waste, cloth, rags, or other porous or fibrous materials con- 
taminated with paint, varnish, or oil are extremely liable to spon- 
taneous ignition. Fire may result from a very small portion of 
such material, hence great care must be exercised to keep such 
material from being left around the premises. Small portions 
of such materials left in drawers, closets, cupboards, and similar 
poorly ventilated places are particularly dangerous. 

Standard metal waste>cans with self-closing lids should be 
provided for the reception of waste, cloth or rags contaminated 
with paint, oil or varnish. This material should be removed 
from the cans at the close of each working day and burned 
or otherwise safely disposed of. Overalls, or other garments 
worn by the painters, or worn in and around paint and oil 
buildings, are likely to be more or less smeared with paint, 
varnish or oil, and must not be left near steam pipes or other 
sources of heat, as in such places they may cause tires. 

Ventilated metal lockers should be provided for sudh garments. 
The lockers should not be placed in the paint and ofl storage 
building. The building used for paint and varnish storage 
should preferably be of fire resistive construction. It is recom- 
mended that wired glass set in metal frames be used for window 
openings, and approved fire doors for door openings. At .the 
openings between various sections, small 2-inch concrete sills 
should be provided. Building should be heated by steam and 
lighted by electricity, wired in conduit, with vaporproof globes, 
and switdies installed outside of the building. 

OIL 

Where practicable the oil storage should be a separate building 
from the paint and varnish storage. When housed in the same 
building, a distinct subdivision should be provided between the 
two occupancies by a standard fire wall; any openings therein 
protected by standard fire doors. Oil houses should be divided 
into two distinct rooms, the waste room, and the main oil dis- 
pensing room. Sometimes a third room is necessary for filled 
barrels, where no basement is provided. Each compartment 
should be eflFectively cut off by the necessary fire walls, with all 
openings properly protected. The construction, lighting and 
heating of the oil house should 'be similar to that recommended 
for the paint and varnish storage. 

The most common form of fire protection for paint, varnish 
and oil houses is the steam fire extinguishing line, by which steam 
is introduced into the building. These lines are controlled by 
manually operated valves located on the outside of the building. 
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The pipe should terminate in distributors placed uniformly 
throughout the building, and this pipe should be of adequate 
size to carry sufficient steam for the size of the building to be 
protected. The effectiveness of this method of fire extinguish- 
ment is dependent upon the complete confinement of the steam, 
therefore, in order to prevent its escape, all window openings 
should be equipped with wired glass in metal frames; the win- 
dows to be counterbalanced to close with the melting of fusible 
links. If there are ventilators in the roof, they should also be 
equipped with self-closing shutters. 

The position of the main control valve should be such that 
it can be readily reached in time of emergency. Attention should 
be called to the location of this valve by means of a prominent 
sign, giving not only the information that it is a control valve, 
but instructions for its use. 

An argument has been made against the use of steam-jet, that 
if the control valve is operated by unauthorized persons while 
employees are in the room protected by the system, injury by 
scalding may occur. In order to overcome conditions of this 
character the control valve can be placed in a special box with 
glass panel to be broken in order to operate the valve. 

For oil fires extinguishers of the foam type may be relied upon, 
provided that these extinguishers are kept in moderate tempera- 
tures during the season of freezing external temperatures. The 
tenacious blanket of foam delivered by extinguishers of this 
character completely envelopes a blazing mass and by excluding 
oxygen extinguishes the fire. 

In addition to the above protection a liberar supply of sand 
in pails should be provided inside the building. On the outside 
of the building a sign should be posted reading, "Keep Lights and 
Fires Away." 

Empty and filled oil barrels or drums should be stored at as 
safe a distance as practicable from the oil house, and as an 
added precaution protected from sparks by a non-combustible 
shelter.. All empty -barrels or drums should be tightly closed. 

The hazards of, and the recommended practice for handling 
fuel oil, have been treated in a recent report of another commit- 
tee of this association. 

OIL TEMPERING 

At the average railroad shop only small tools and parts are 
hardened by quenching in oil. But slight hazard exists for this 
class of risks, owing to the small size of the parts and the small 
volume of oil in use. The flash point of the oil used for this 
purpose should not be below 450° F. If at any particular loca- 
tion large parts are hardened by this process the instaXUlvas^ 
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must liave automatic covers and overflow pipes, and other safe- 
guards as may be necessary. 

WASTE 

The fire hazards of cotton or woolen wastes used in shops 
depends on the amount and kind of oil with which they are 
saturated or contaminated. Saturating a waste with mineral oil, 
makes the waste more inflammable, but does not render it liable 
to spontaneous ignition. If the waste is saturated or contami- 
nated with almost any animal or vegetable oil, spontaneous heat- 
ing or ignition is likely to take place. The greatest liability to 
heating and ignition is with wastes containing drying or semi- 
drying oils, suoh as linseed oil, china wood oil or cotton seed oiL 

The wastes commonly used for wiping purposes or for packing 
journal boxes contain principally mineral oils, and hence are not 
liable to spontaneous heating. Further t4ie oils in these wastes 
are of high flash test and hence not likely to give oflF inflam- 
mable vapors at ordinary temperatures. All oily wastes, how- 
ever, should be stored in tight closed metal containers, regardless 
of the nature of the oil in them, especially in view of the fact 
that some doubt may exist as to the nature of the oil. 

ALCOHOL 

Alcohol and wood alcohol are used in cutting shellac and 
therefore are commonly used and stored in the paint and oil 
house and under similar precautions as are used for paints, oils 
and varnishes. Alcohol is also used for filling hydraulic jacks 
for out-door service in cold weather, owing to the non-freezing 
properties of alcohol. When filing these jacks with alcohol care 
should be taken that there are no lights or fires nearby. Should 
these jacks leak they should be kept away from lights, and im- 
mediately repaired, as the leaking alcohol is likely to cause fire. 

Alcohol, oil, or other inflammable liquids should not be used 
for the hydraulic liquid in large hydraulic installations, consist- 
ing of pumps, intensifiers, presses, etc., even where a non-freezing 
liquid is necessary. Owing to the extremely high pressures re- 
quired in such installations a very small break or leak may cause 
a distastrous fire if an inflammable or combustible liquid is used. 
A water solution of low freezing point should be used. 

PAINT AND VARNISH REMOVER 

Paint and varnish removing compound is usually a highly in- 
flammable liquid containing acetone, benzol, etc. It is commonly 
shipped to the shops in wooden barrels, which are stored out-doors 
until used. These barrels are not always in good condition when 
received, therefore they should be inspected when received to see 
Ma/ leakage and fire risks do not occur. >N\\en ^^\tv\. ^w^ n^xxvv^ 
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remover are being applied to cars, these cars should be outside of, 
and at a reasonable distance from, any building. During this pro- 
cess no fires, lights, blow torches, etc., should be brought in the 
vicinity of the car. 

In removing paint and varnis'h from small pieces, it is at times 
necessary to work indoors. A small detached building should be 
used for the purpose, if not of fire resistive construction it should 
have all combustible parts covered with sheet iron. When dipping 
tanks are used for the varnish remover, they should be provided 
with tightly fitting self-closing covers, and with overflow pipes 
leading outside the building. They should be kept covered ex- 
cept when objects are being placed in or removed from the tank. 
Not niore than one barrel of the varnish remover should be kept in 
the building or compartment in which varnish removing work is 
done. Care must be taken that any liquid which has spilled or 
leaked is at once removed. The building should be well ventilated, 
and if lighted artificially, vapor proof electric lights with wiring 
in metal conduits must be used. 

LACQUERS 

Lacquers and enamels for metals consist essentially of nitro- 
cellulose in amyl-acetate solution, with or without other ingredi- 
ents. Lacquers and enamels are commonly shipped by the manu- 
facturer to the consumer in boxed cans of not over 5 gallons 
capacity. They are commonly kept in these shipping containers 
until used. 

Lacquers and enamels are usually applied either by dipping or 
spraying. When applied by dipping, the dip tank should have 
approved self-closing covers, and the covers should be kept closed 
except when articles are being dipped or removed. 

Where lacquers or enamels are applied by spraying, the work 
should be done where there is good ventilation. Ventilators, 
work tables, or otJier objects which are in the path of the spray, 
gradually acquire a coating of non-volatile residues from the 
lacquers. This residue consists, in large part, of dry nitro-cellu- 
lose, mixed with ^ms, pigments, etc. This mixture is extremely 
inflammable, and if ignited in any quantity will make a very hot 
fire, and one difficult to extinguish. These solid residues should 
not be allowed to accumulate, but should be scraped up, removed, 
and burned at frequent intervals. Drip boards should be of non- 
oombustible material. The room or building used for lacquering 
should be lighted by electricity, wired in conduit, with vapor proof 
lights and switches. 

COMPRESSED GASES 

The principal compressed gases used m ^Vvo^^ "^x^ -^^^n^JSr.^^, 
oxygen, ptntsch gas, and hydrocarV>on gas. 
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Pintsch gas and hydrocarbon gas have less inherent hazard than 
acetylene and are not liable to explosive decomposition. Cylinders 
containing pintsch and hydrocarbon must be stored under the same 
precautions as acetylene cylinders. Gire must be taken to prevent 
them dropping, falling, or being struck by other objects, as shocks 
thus produced may cause the rupture of the cylinder, or the 
breaking off of the valve. 

It is very important that the cylinders, valves, and all fittings be 
carefully inspected before use to see that they are in perfect con- 
dition and correctly assembled* Numerous fatal accidents have 
occurred in the use of cylinders of compressed gases for weldmg, 
owing to leaky and defective valves, burners, and connections, and 
on account of connecting the cylinders up in such manner lliat 
the high pressure oxygen flows into the cylinders of the inflam- 
mable gas. 

The handling and use of compressed gases of all kinds should 
be restricted to carefully selected and trained men. 
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SULPHURIC ACID 



Principal Fire Hazard in Pyrite Burners — Should Be Kept 
Away From Nitric Acid and Many Other Substances- 
Processes of Manufacture 



By F, /. Haarde, Sunbury, Pa., and A, S, Poffenberger, 
Harrisburg, Pa,, addressing the Pennsylvania Field Club 

Common Name — Oil of Vitriol. 
Chemical Formula — HaSO*. 

HISTORY — Sulphuric Acid is perhaps the most important 
of all chemicals both on account of the large quantities made 
in all industrial countries and of the many uses to which it 
is put. It was originally prepared by heating alum, green 
vitriol and other sulphates and condensing the products of 
distillation, sulphuric acid, or at least an impure substance 
containing more or less sulphur trioxide dissolved in water 
and received considerable attention at the hands of early 
chemists. The acid so obtained was called "fuming sulphuric 
acid"; another name being "Nordhausen sulphuric acid/' on 
account of the long continued practice of this process at 
Nordhausen, Germany. 

OCCURRENCE — It is not found to any great extent in 
the free state, and although enormous quantities of its salts, 
especially calcium and barium sulphate, are found in many 
localities, the acid itself is not prepared from these salts; but 
is more easily obtained by burning sulphur or a sulphide 
and combining the sulphur dioxide thus formed with more 
oxygen and water. Ordinary sulphuric acid H2SO*, may also 
be prepared by disisolving sulphur trioxide in water, a 
reaction combined by great heat. The behavior of water 
solutions of sulphuric acid is very interesting. The pure acid 
(100 per cent. H2SO4) cannot be prepared by boiling down 
a weaker acid under any pressure, neither is there much 
advantage gained by mixing this compound with sulphur 
trioxide, for when such mixture is concentrated by evapora- 
tion, sulphur trioxide is vaporized and the same compound 
is left. The pure acid, however, may be obtained by strongly 
cooling the compound when it separates, in the form of white 
crystals. 

PROPERTIES — Sulphuric Acid is a heavy, colorless, odor- 
less, oily liquid, having a specific gravity of 1.8384 at t^ 
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dtg. Fm being nearly twice as heavy as water. It freezes to 
a colorless crystaline mass which melts at 10.5 deg. It boils 
at 338 deg. F., which is a higher temperature than most of the 
common acids, and many of its uses depend on this fact At 
about 400 deg. F. the vapor separates into sulphur trioxide 
and water; at a red heat further decomposition ensues, the 
sulphur trioxide separating into dioxide and water. Sulphuric 
acid mixes with water in all proportions, the heat gen- 
erated thereby being sufficient to raise the temperature 
from deg. to 100 deg. C. If such a mixture is made, the 
acid should be slowly poured into the water (not the water 
into the acid), with constant stirring. By doing this the heat 
generated is distributed throughout the large mass of water 
and the sudden gfeneration of steam, which would cause 
spattering, is avoided. In addition to the heat development 
there is also a reduction in volume. Concentrated sulphuric 
acid absorbs moisture from the air and hence is used con- 
siderably as a drying agent, and this tendency of the acid to 
take up water explains many of its actions. Wood, paper, 
sugar and similar substances, containing hydrogen and 
oxygen, are charred by sulphuric acid. On the flesh it acts 
similarly, a painful wound resulting. With metals, sulphuric 
acid acts in two ways. At low temperature and when diluted 
it dissolves iron, nickel and zinc. When concentrated it 
attacks copper and when also hot it attacks bismuth, mer- 
cury and silver, but not aluminum, antimony or lead. 

MANUFACTURE— The first step in the manufacture of 
sulphuric acid is the combustion of sulphur and a large per- 
centage is made from pyrites, which is an ore of more or less 
pure disulphide of iron and which occurs in large quantities in 
many countries and which contains from 48 to 50 per cent, 
of sulphur and is roasted without using any fuel; the oxida- 
tion of the sulphur and the iron giving off quite sufficient 
heat to carry on the process. The ore in the size of a wal- 
nut or upwards is roasted in plain kilns or burners provided 
with a grating of suitable construction for the removal of 
the cinders, with a side door in the upper part for charging 
in the fresh ore on the top of the partially burned ore, and 
with an arch-shaped roof, from which the burner gas is 
carried away in a flue common to the whole set of kilns. 
The whole are usually set in rows of twelve or more and 
are one after another charged once or twice a day at ap- 
propriate intervals, so that a regular evolution of gas takes 
place all the day round. By employing suitable precautions 
a gas of approximately uniform composition is obtained, con- 
taining from six to eight per cent, sulphur dioxide, with a 
little trioxide and about 12 per cent, oxygen, which is more 
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than sufficient for converting later all the sulphur dioxide 
into sulphur trioxide, or sulphuirc acid. The burning of 
"smalls" or "dust" was formerly considered much more dif- 
ficult and incomplete than that of pieces, but this has been 
entirely overcome, prinicpally by the "shelf-burner" jmd 
niechanical burners, which were almost entirely confined to 
the United States, where the saving of labor is of primary 
consideration. The production of sulphuric acid by the assist- 
ance of the oxides of the nitrogen is carried out in the 
"vitriol chambers." These are immense receptacles, mostly 
from 100 to 200 feet long, 20 to 30 feet wide, and 15 to 25 feet 
high, constructed of sheet lead, the joists of which being made 
by fusing them together by a blow pipe without the aid of 
solder, which would be destroyed by the acid. The vitriol 
chambers are always erected at a certain height from the 
ground so that leaks occurring can be easily detected. In 
nearly all cases these chambers are connected so as to form 
a set of a cubic capacity of from 100,000 to 200,000 cubic feet, 
the burner gas being introduced at one end and the waste 
gas issuing from the other, the movement of the gases being 
impelled partly by their own •chemical reaction and partly by 
the draught produced by a chimney or tower or by mechanicai 
means. Water is introduced in the shape of the vapors of 
nitric acid or the lower oxides of nitrogen. By the play of 
reactions introduced in this way practically the whole of the 
sulphur dioxide is ultimately converted into sulphuric acid, 
and at the same time the nitrogen oxides are always recov- 
ered with comparatively very slight losses and used over again. 

USES — Sulpharic acid is used in the manufacture of 
artifidal fertilizes, chlorine, glucose, nitroglycerine, sodium 
carbonate, and in oil refineries in the purification of petroleum 
products it is used to remove, by charring, materials that 
would give offensive odors in burning. In the preparation 
of nitroglycerine it aids the reaction by absorbing water. 
The conductive power of its solutions makes sulphuric acid 
useful in electric batteries and in plating. It is used also 
in the production of glucose from starch and water. It is 
used to dissolve the surface deposit on metals previous to 
tinning or galvanizing. This process is called "pickling," and 
is essential if a firmly adherent coating is to be secured. 
Enormous quantities of sulphuric acid are used in the con- 
version of certain insoluble phosphate rocks into soluble 
calcium phosphates, for use as fertilizers. There are few ma- 
terials in common use by civilized man with which sulphuric 
acid has not been directly or indirectly connected. 

HAZARDS — The hazard involved in the manufacture of 
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sulphuric acid is principally in the p3rrite burners, and it Is 
especially important to ke^p sulphuric acid away from strong 
nitric acid^ bronze and metallic powders, carbides, chlorates, 
fulminates, picrates, saltpetre and substances impregnated 
with saltpetre. From an underwriting standpoint, sulphuric 
acid is not in itself inflammable, nor is it a supporter of 
combustion. The danger lies in the leakage and possible 
mixture with other chemicals, principally potassium chlorate, 
which explodes violently when moistened with the acid. 
National Fire Protection Association records no great number 
of fires, nor any serious hazards when the concentrated acid 
comes in contact with wood or other vegetable matters, a 
charring action only resulting, and reports only one known 
fire from this cause. 

STORAGE AND SHIPPING— The recommendations for 
storage of concentrated sulphuric acid is in iron tanks and 
when shipped should be in iron drums or wood covered glass 
carboys packed in straw. Diluted sulphuric acid should never 
be shipped. 
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HYDROCHLORIC ACID 



Docs Not Bum and Does Not Support Combustion — Danger 

Lies in Leakage and Mixture With 

Other Chemicals 



By J, G, Adler, Special Agent, American Alliance, Harrisburg, 

Hydrochloric acid is the most useful and chief compound of 
chlorine. It is a gas, very soluble in water. This s.olution has 
always been known as muriatic acid (from the Latin word muria, 
meaning brine). The term hydrochloric acid means both the 
gas and its solution, but the solution is usually meant. The 
early chemists called the gas "spirit of salt." Priestley, who 
first prepared and studied the gas, called it "marine acid air." 

OCCURRENCE. — Chlorides, which are salts of hydro- 
cloric, are abundant in the surface of the earth. 

PREPARATION. — The gas is prepared in the laboratory 
by the method devised by Glauber in the seventeenth century; 
that is, by heating sulphuric acid and sodium chloride. 

Commercial hydrochloric acid is manufactured in enor- 
mous quantities by the laboratory method. A mixture of salt 
and sulphuric acid is moderately heated in a large hemi- 
spherical iron pan, and the gas passes through an earthenw^are 
pipe into an absorbing tower; the fused mass of acid sodium 
sulphate and salt is then treated with a higher temperature, 
and the liberated gas passes through another pipe into the 
absorbing tower. These towers are filled with coke or pieces 
of brick over which water is continually running; as the hydro- 
chloric acid gas passes through the tower it is absorbed by 
the descending water, and flows through the bottom of the 
tower as concentrated acid. The gas is cooled before it enters 
the towers. At times the gas passes through earthenware 
jars before entering the towers, and in these jars the gas and 
water are caused to flow in opposite directions, thus insuring 
complete absorption. 

Hydrochloric acid gas is a by-product in the manufacture 
of sodium carbonate by the Leblanc process. The gas was 
formerly allowed to escape into the air, as it caused the de- 
struction of vegetation and was found to be a nuisance in 
other ways. A law was passed forbidding the manufacturers 
to allow it to escape. Therefore, it became necessary to absorb 
the gas in water. The hydrochloric acid, which was once 
considered a waste product, is now the chief source ol ^^tc^^^ 
since competition has reduced tVve Y>^\ce^ ol ^o^vavcv ^-^x^k^^NaX.^^ 
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PROPERTIES. — Hydrochloric acid gas is colorless and 
transparent. When it escapes into moist air it forms fumes 
which are mfnute drops of a solution of the gas in the moist- 
ure of the air. It has a choking sharp obnoxious odor. The 
gas does not burn nor support combustion. It is heavier than 
air, and may be collected by downward displacement. 

The extreme solubility of hydrochloric acid gas in wat^r 
is one of its principal properties. One liter of water will dis- 
solve about 500 of gas. At the ordinary temperature about 
450 liters of gas dissolve in one of water, and as the tempera- 
ture rises, the solubility decreases. The solution is hydro- 
chloric acid. The gas readily escapes which causes the acid 
to form fumes when exposed to the air. Pure hydrochloric 
acid is colorless. 

The commercial acid has a yellow color, usually due to iron 
compounds, but sometimes to organic substances or to dis- 
solved chlorine. Like practically all acids, it acts on litmus 
paper and surrenders its hydrogen when added to metals. 

The strongest acid contains about 42 per cent, (by weight) 
of the gas, and its specific gravity is 1.2. When the strong 
acid is heated, the gas is evolved until the solution contains 
approximately 20 per cent, of the acid, and the liquid boils at 
110 degrees C. without further change. The dilute acid loses 
water until the same conditions prevail. 

Large quantities are used in preparing chlorine io- the 
manufacture of bleaching powders, and various chlorlaes are 
prepared from it. It is one of the most common acids used 
in chemical work and laboratories. 

In conclusion, although hydrochloric acid is a corrosive 
liquid, it does not burn and does not support combustion. It 
is usually shipped and kept in carboys, which should be 
stored in a cool place, awaj' from the sun and not near other 
chemicals, waste material or metals as it is capable of burst- 
ing carboys if overheated, owing to the pressure of gas gen- 
erated. The danger lies in leakage and possible mixture with 
other chemicals likely to cause fire or explosion, otherwise it 
is a comparatively harmless acid. 
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PICRIC ACID 



A Hig'h Explosive Used in Dye-Making — History — Composi' 

tion — Inherent Properties and Hazards 

Containers Should Be Marked 



Paper Read Before the Pennsylvania Field .Club by N. H, Trout, 
Firemans* Fund, and Murry H, Storms, National Liberty, 

Picric acid or acid picronitric, also known as trinitrophenol or 
trinitrocarbolic acid, is an explosive and dye-stuff formed by the 
concentrated action of nitric acid on indigo, aniline, resins, silk, 
wool, leather, etc. 

It is the final product of the direct nitration of phenol, and is 
usually prepared by the nitration of the mixture of phenol sul- 
phonic acids obtained by heating phenol with concentrated sul- 
phuric acid. It may also be obtained by oxidizing the symmetri- 
cal trinitrobenzene with potassium ferricyanide in alkaline solu- 
tion. 

It crystallizes from water in yellow plates, melting at 122 de- 
grees centrigrade, which sublime on careful heating, but which 
explode when heated rapidly. It is poisonous and possesses a 
bitter taste. 

ACID REACTION 

It has a strongly add reaction, being almost comparable with 
the carboxyllic acids. 

"By the action of bleaching' powder it is converted into chlor- 
picrin. Phosphorus pentachloride converts it into picyrl chlo- 
ride, which is a true acid chloride, being decomposed by water 
with the regeneration of picric acid, and the formation of hydro- 
chloric acid. With ammonia it 3rields picramide. Silver picrate 
and methyl iodide yield the methyl ester, which gives, with am- 
monia, picramide. 

Picric acid forms many well defined salts of a yellow or red- 
brown color. It also yields crystalline compounds with many 
aromatic hydrocarbons and bases. It imparts a yellow color to 
silk and wool. 

SEVERE HAZXRD 

The hazard involved in the manufacture of picric acid is severe 
under some circumstances owing to the use of nitric acid com- 
pounds, which in certain stages react and decompose with great 
violence, large volumes of fumes resulting, which rise axwi 
spread rapidly, and which are very \i\^;aL.rwrev^\^. 'XV^ ^\&^vasx^^^ 
particularly referred to is nitrosso p\\^tvo\, vjVaOcv v3» >\'5»^^ '^'^ "^ 

« 
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Intermediate by manufacturers of dyestuffs, and is produced by 
treating phenol and sodium nitrate and acid, and unless the phenol 
is chemically pure, and is guarded against the introduction of 
foreign substances, it decomposes rapidly, and spontaneously 
ignites. 

At tihe best it is an unstable product and the lack of knowl- 
edge as to how it is likely to act, under various and changing 
conditions, creates a serious hazard. There is a record of a 
fire at Hanson, Mass., in March, 1919, in a sprinklered plant oc- 
cupied for the manufacture of dyestuffs, where an 80 per cent, 
loss resulted from the spontaneous ignition, of nitrosso phenol, 
sufficient heat being generated to destroy the sprinkler system 
while in action, pipes and heads being melted. 

DYES AND EXPLOSIVES 

Picric acid is used in dyeing establishments and in plants 
manufacturing high explosives, also to a small extent in the 
manufacture of medicine. 

In dyeing establishments it is used to impart a yellow color 
to silk and wool, but it is not available for use in dyeing cotton. 
In fact it is effective only in cases of textiles or articles of animal 
fiber, and not for those composed of vegetable fiber. 

The dyeing solution contains 96 per cent, picric acid and 4 per 
cent, sulphuric acid. Goods are immersed in this solution while 
it is cold, but is then brought to the boiling point (122.5 degrees 
centigrade) gradually, tiie time taken being from ^ of an hour 
to I hour. It is kept at this point for from % to Yz hour longer, 
when the goods are removed, washed and dried. 

In the manufacture of explosives, picric acid and/or its salts 
are combined with gun-cotton to form various modern high 
explosives, among which are lyddite, the British service ex- 
plosive; shimose, the Japanese powder, both supposed to be 
identical with the original melinite; Brugere's powder, a mix- 
ture of 54 parts of ammonium picrate and 45 parts of saltpetre ; 
Designolle's powder, composed of potassium picrate, saltpetre 
and charcoal; and emmonsite, a powder invented by Stephen 
Emons of this country. 

DIFFICULT TO DETONATE 

Picric acid itself, when ignited, bums quietly, with considerable 
smoke, and it is difficult to detonate by percussion, requiring to be 
enclosed and rapidly heated, or to be started by a powerful de- 
tonator. Its salts and compounds with metallic oxides, however, 
are, when dry, very easily detonated by friction or percussion, 
and always when heated. , 

Disregarding the hazards incidental to the manufacture of pic- 
/x^ acid, which are covered above, the Viazatd mc\^«cv\a\ \.o \\.% >a.^^ 
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 largely upon tile methods of handling, and the material 



MECEsSARy FHOTEcnoN 
liniportant to note, in view of the fact that when com- 
f in contact with metallic substances, picric add becomes 
mflammable and explosive, that its cmitainers should in- 
woodea barrels or boxes, absolutely free from anjr 
^ nails or screws, or if, as is sometimes the case, it is 
n barrels, such barrels should have non-metallic linings. 
E of other than all wooden containers should, however, 
Wra^ed. The same remarks apply, with equal force, to 
' ; used in dyeing establishments, where picric acid it 

I also imporiant that the acid should be stored in a man- 
Wng it impossible for it to come in contact with other 

, combination with which would be dangerous. 
Uncrs should be prominently labeled with yellow labels, as 
aiiroad shipping regulations. 
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NITRIC ACID 



Paper Read Before the Pennsylvania Field Club by Albert C. 
Gruber, Central National Fire, and John J. Hanlon, 

American of Newark. 



Formula — HNOa. Latin name, Aqua Fortis (Strong 
water). 

HISTORY 

This is, with the exception of ammonia, the earliest com- 
pound of nitrogen investigated, its preparation being known 
to the Egyptians. In the ninth century Geber obtained it by 
distilling nitre with blue vitriol and alum, and it was known 
under various names, such as aqua fortis, spiritus nitri acidus 
and spiritus nitri fumans Glauberi. Its composition was in- 
vestigated by Lavoisier (1776) and by Lavoisier and Priestly 
(1784-1786). 

OCCURRENCE 

It is found in nature in combination with ammonium, so- 
dium, potassium, calcium, magnesium, and in smaller quanti- 
ties with aluminum and iron. It is produced by atmospheric 
electrical discharges, and by oxidation of nitrogenous organic 
matter through the medium of nitrifying bacteria, subsequently 
combining with ammonia in the air, and with the various bases 
present in the soil, and occurs in largest quantity as Chile 
saltpetre (NaNOs) and Bengal saltpetre (KNOa). 

PREPARATION 

There are several methods of preparation, but that most 
commonly used is to treat saltpetre with oil of vitriol (sul- 
phuric acid) and to distill off the resulting acid, sodium sul- 
phate remaining in the retort. Absolute nitric acid exists only 
in the form of snow white crystals, but commercially it comes 
to us in solution of greater or lesser degrees of concentration. 
In recent years it has been found possible to produce nitric 
acid by oxidizing the nitrogen in the atmosphere by means of 
an electric arc and this process is employed to some extent in 
Norway, Sweden and Switzerland, where very cheap hydro- 
electric power is obtainable. The gases so produced are cooled 
rapidly and carried to towers containing milk of lime, the re- 
sulting product being extensively used as a fertilizer, but the 
production of the stronger acid by this means does not seem 
commercially possible, except where water power can be ob- 
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iained at a cost approximately one-half that prevailing at Ni- 
agara Falls. One marked development of the recent war, how- 
ever, has been the production of nitric acid by the oxidation of 
ammonia gas (NHa) passing it, mixed with air, over contact 
materials and absorbing, oxidizing and concentrating the 
oxides of nitrogen produced. This development is in too much 
of a transition stage to be described in detail at the present 
time. 

PROPERTIES 

Pure nitric acid is a colorless liquid. It gives off colorless 
fumes when exposed to the air When boiled it undergoes 
slight decomposition into oxygen, water, and compounds of 
nitrogen and oxygen. One of these compounds is colored 
and this is noticed whenever strong nitric acid is boiled. Nitric 
acid undergoes a similar decomposition when exposed to the ac- 
tion of the direct rays of the sun. In consequence of this de- 
composition bottles containing strong nitric acid always con- 
tain a reddish. brown gas above the liquid after standing for 
some time. It acts violently on a great many substances, dis- 
integrating them. It causes bad wounds in contact with the 
flesh; eats through clothing; burns wood; dissolves metals 
(excepting gold, platinum and, to a lesser degree, iron); and is 
altogether one of the most active of chemical substances. In 
working with the concentrated acid it is necessary to exercise 
the greatest care. 

use5 

Used in the manufacture of nitro-cellulose, pyroxylin plas- 
tics, synthetic dyestuffs, azo, diazo and amido; in chemical 
laboratories in analytical and synthetical work; and to some 
extent in medicine. Its salts are used in electroplating; in the 
manufacture of explosives, fireworks and colored fires; and as 
fertilizer. 

Pure nitric acid is graded at 99.5 per cent. For ordinary 
commercial purposes, it comes in three grades, 91.4 per cent, 
and 56.5 per cent. It costs from four to five and one-half cents 
for each pound of pure nitric acid in the solution, and Sells for 
five to seven cents per pound. The annual production is about 
69.000 tons with a value of about $6,800,000. 

STORAGE AND PACKING 

Nitric acid is commonly stored in stoneware pots or packed 
in carboys to be shipped. Care should be exercised that no 
straw is used in packing as in the event of leakage or brea^k.- 
age the acid, coming into contact vj\lV\ OT^^mc vcvaXX^^ >^*^^ 
cause lire. Where the acid is mixed and coT\\.^\tvs» S "^^x ^^\\^. ^^ 
sulphuric acid and not over three per cewt. ol N^"a\^'c, \X ^'^'^ 
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safely be stored in iron tanks. Iron is preferable to lead for 
strong acid, while stoneware is preferable to either for weaker 
acid. Probably the safest method of shipping is in rubber en- 
cased carboys. 

From the above, it is evident that, as a fire prevention me^ts- 
ure, the following precautions should be observed in the han- 
dling, storage and use of the commodity: Only approved con- 
tainers, as above described, should be used. Wherever possible 
the acid should be stored in the open or in small buildings 
used only for acid storage. Care should be exercised so that 
in the event of breakage or leakage the acid cannot come in 
contact with organic matter. It sihould be so stored that in event 
of fire the acid will not constitute a menace to firemen or em- 
ployees fighting the blaze. Bags in which nitre or saltpetie 
have been contained should be stored in the open or in build- 
ings of low value or of non-combustible construction, com- 
pletely separated from other buildings. 
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t>ROfiL£MS Mfit tN tJS& AKD OCCUPAKCY 



Losses Not Covered Under Usual Forms of Business Inter- 
ruption Indemnity; Desirability of Risk; 
Amount of Liability 



By Elliott Middleton, Manager, Pacific Actuarial Bureau 

Use and occupancy insurance or business interruption indem- 
nity is of much importance as a source of revenue to the insur- 
ance companies, is a needed form of coverage for the public, 
and is also surrounded at this time with such unusual features, 
that I have permitted myself to indulge in some observations 
that embrace not only personal ideas, but also some criticisms 
that have been made regarding the coverage by thinking under- 
writers and adjusters. Criticism too frequently is not of the 
constructive sort. I am led to believe, however, that the men 
with whom I have talked have not been inclined to cavil or 
censure, but rather have offered their sincere comments in the 
hope that use and occupancy insurance may be clarified and 
ultimately written under rules and forms that will be relieved 
of ambiguity or where doubt and possible misunderstanding may 
be minimized. At least, I want to go on record as one who is 
actuated by this motive. 

In regard to the Uniformity Association standard report form 
which your use and occupancy report form committee has given 
you at this meeting, I would say that this form is the result of 
considerable deliberation and your committee believes it merits 
not only favorable consideration, but adoption and use. It is 
designed primarily for the use of rating bureaus or rating de- 
partments and is intended to permit the inclusion in customary 
detailed reports of interesting and vital data relating to the use 
and occupancy of any property and information regarding the 
situation that would probably confront the underwriter should 
Bre or other disaster cause an interruption of business. While 
the report form will be of particular value to the rating bureaus, 
yet it can also be used advantageously by field men or others 
in assembling data on which to predicate an opinion as to the 
desirability of a risk from the use and occupancy point of view. 
If this form will dispel some of the aura of mystery with which 
some seem to think use and occupancy is surrounded, it will * 
serve a good purpose and its compilers will feel compensated for 
their efforts. 

Questions that not infrequently find lodgrcvtxvX. vcv >^^ >asA«x- 
writing mind in connection with the use aiv^ occvx^^^c^ o^^'^'>sn5^ 
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relate to desirability of class of risk covered from the fire 
insurance point of view, whether or not it is a frame risk or a 
fireproof, and whether it is likely to burn. The question of 
desirability of class as stated should not be occasion for alarm 
unless there is some concern regarding the adequacy or correct- 
ness of the fire rate. There have been many cases where, for 
example, the frame special hazard of large use and occupancy 
value and rather high fire rate has burned but been replaced 
quickly with small resulting use and occupanty loss. On the 
other hand, if a fireproof building sustains a loss causing, say, 
cracked floor and roof slabs, it may require a considerable 
length of time to put the building in proper condition for the 
resumption of operations. In either case, most thoughtful con- 
sideration should be given not only to building replacement, but 
also to the matter of the replacement of machinery or stock. 
Any fire of appreciable size may cause destruction of machinery 
and/or stock which could introduce a substantial claim under 
a use and occupancy policy. Hence, if the fire rate is right and 
if it is used as a basic thing in building up the use and occupancy 
rate, if difficulty of replacement of machinery and/or stock is 
reflected in the U. and O. rate, if there are sufficient risks of 
the class to give the underwriter some idea as to the probabili- 
ties, if the business is one where future prospects are not un- 
favorable, and, finally, if the assured is an eminently proper 
person to hold a use and occupancy policy, it would appear that 
the element of time-to-replace is of more relative importance 
than the combustibility of the risk. These conditions would 
seem to emphasize again the value of the standard use and oc- 
cupancy report form which has been submitted by your use and 
occupancy' committee at this session. 

EXTENT OF LIABILITY 

Another question to come before the underwriting mind in 
connection with the acceptance of use and occupancy lines is, 
how much liability is assumed for loss occasioned by one fire. 
Admittedly, if all operations are carried on in one building or 
fire risk, it is, of course, not unreasonable to conclude that any 
fire that may occur will cause a claim to be made under the 
U. and O. policy. But, here again the matter of replacement 
figures most prominently and conditions may permit of an early 
resumption of operations. The segregation of values and 
processes while of distinct value under either property damage 
or use and occupancy policies is not of the same importance 
with the latter form of indemnity as with the former. The 
matter of interdependence of sections of a plant has a most 
jpiportant bearing on the U. and O. line and when such a condi- 
^^oij exists, it should not be overlooked m \ive t^V^, ^xv^, i\rcN3cyftx> 
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if a use and occupancy report is writtten for the plant, it should 
advertise the facts relating to probabilities of loss because of 
the interruption of business caused by the destruction of any 
one or more divisions by fire or whatever other contingency is 
insured against. 

While use and occupancy insurance is far from its infancy, 
and while this form of indemnity would seem to have yielded 
a faiV profit, if unofficial advices are to be credited, yet it still 
occupies a somewhat unique place in the underwriting world. 
Many company officials are to be found who are enthusiastic 
over the coverage as a profitable source of income, there being, 
however, almost a corresponding number who oppose it. I 
believe that those who do not look with favor on it incline 
to their opinion because of certain definite things. Admittedly, 
the rules of underwriting practice relating to use and occupancy 
for years were meagre and seriously incomplete and the matter 
of form was subject to every conceivable abuse. There was no 
consensus of judgment as to rate and, of course, no schedule, 
and, lastly, many underwriters felt that such indemnity tended 
to incite incendiarism. You no doubt have heard and are still 
hearing comments to the effect that the issuance of a use ami 
occupancy policy weakens the property .damage contract. By 
this is meant that where a property owner holds both a fire insur- 
ance policy and a use and occupancy policy, his vigilance is 
measurably relaxed regarding the danger of fire, and he is 
indifferent as to whether loss is sustained or not. In short, it 
is implied that he cannot lose because of his comprehensive 
coverage. This is a fallacious point of view for several reasons. 

In the first place, even with the full coverage as stated, while 
he will be fully indemnified according to the usual scope of his 
contracts, yet there are some collateral matters that should not 
be overlooked. While fire insurance indemnifies for property 
loss and use and occupancy for loss of net profits and expenses 
that must necessarily continue in connection with the operations 
that were interrupted because of fire, yet the owner of a manu- 
facturing plant, for example, usually suffers a financial setback 
because of trade that not infrequently gets diverted to competi- 
tors because of his inability to deliver. He will also suffer 
because of the unavoidable impairment of his organization, mak- 
ing for lower efficiency involving a curtailment of production 
as well as tlie probable making of a temporarily substandard 
product. With the rehabilitation of the plant, the employment 
of new labor is usually necessary, which condition slows up pro- 
duction until proper training is given as to the standards of the 
plant There is, not infrequently, 3idd\\\oYv^ ^^^-^ vcs. Nxis.\^>sNj^ 
out product because of lack of expenetvc^ m N}cv^ \sa.w^vw^ ^^^ "^^^^ 
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machinery, and, finally, there may be quite an interval before 
the old-time esprit de corps is reestablished. All of these con- 
ditions and probably others can be translated into dollars in so 
far as the insured is concerned. Business interruption indem- 
nity does not pay for these kinds of losses and the underwriter's 
liability ceases when the damaged or destroyed property is re- 
placed and the plant is again put in condition to resume opera- 
tions. 

_ On the other hand, if only straight fire insurance is carried 
and the business, whatever it may be, is not a profitable venture, 
the element of moral hazard creeps in. If the assured yields 
to the temptation to burn and "sells out to the insurance com- 
panies," as the popular expression has it, it might not be con- 
sidered illogical to hold that the fire underwriter was opposed 
to fire insurance. The conclusion to be drawn from the fore- 
going is, of course, that if there is any doubt as to the integrity, 
honesty or moral fibre of the prospective policyholder, or if 
his history or any other conditions permit of doubts of any 
kind being entertained, he is not a proper person to hold either 
a use and occupancy or a fire policy. 

Use and occupancy insurance today is written in accordance 
with standardized rules and forms and in a majority of the 
states the application of the use and occupancy schedule or some 
other well defined rating rules permits of the promulgation of 
rates that measure the hazard of this form of indemnity. 

There is apparently no question but that use and occupancy 
insurance is here to stay. Manufacturers, merchants, hotel men, 
owners of theatres, and many others appreciate the plain neces- 
sity for it or can be made to see its great advantages if it is 
explained to them by someone who is thoroughly qualified to 
do so. If fire insurance is the backbone of credit, use and occu- 
pancy may be likened to the muscles and sinews of our commer- 
cial life that permit our industries or business to spring up and 
resume their former activity after sustaining an injury which 
otherwise might cause a permanent impairment, or at least 
would serve to retard us in our national development. In the 
great conservation movement, use and occupancy is doing its 
part in conserving our industries and in keeping us in the van- 
guard of world trade. There is a legitimate demand and a vital 
need for it. It is apparently good business for the companies 
and much desired by property owners. It is a proper subject 
for insurance, and I imagine the future years will record an 
ever-increasing volume of premium from this form of indemnity. 

In considering the subject of business interruption indemnity 

jn connection with the present-day industrial uncertainty, a 

S'reat many angles could be touched on and much mot^ said than 
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the scope of this paper will permit, even assuming, that the 
author were qualified to say it. The present depression and 
general readjustment of business has introduced some inter- 
esting problems. The principal ones perhaps pertain to indus- 
trial plants affected by periodical or intermittent shutdown, 
change in method or product manufactured, and readjustment 
of prices. The question of shutdown is engaging the particular 
interest of underwriters at this time, as it touches most closely 
the fundamentals of the contract. It is also the one on which 
there is great divergence of opinion. The change in method and 
product does away entirely with all precedent in the shape of 
previous records on which settlement could be based. The 
situation in regard to prices simply adds to the difficulty of 
settlement on the usual stipulated basis of performance during 
a preceding period which heretofore has been a condition of 
the contract. 

A review of many use and occupancy lines on-plants affected 
by shutdown would develop the fact that some had been cancelled 
altogether, others materially reduced, but that quite a number arc 
still in effect, calling for the full per diem over the entire year. 

Investigation leads one to believe that a general impression 
prevails among both assureds and underwriters that if a plant 
be shut down over a stated period and all of the insurance 
continued, the assured could in event of loss collect an amount 
equal to all fixed charges and expenses until the plant is rebuilt 
or reconditioned for operation. The answer to this falls back 
to the general precedent established in court, that one cannot 
collect under a policy of insurance against loss when no loss has 
been sustained. It is a very evident fact that when a plant is 
not in operation there is no liability on the part of the insurance 
companies carrying the use and occupancy cover unless the 
assured can prove to the satisfaction of the adjuster that definite 
plans were under way to resume operations on a certain date, 
but, even then, the liability does not attach until the arrival of 
the stipulated date when operations are to be resumed. Use 
and occupancy covers earnings of a manufacturing establis][iment 
and before earning any profits the plant must first earn its fixed 
charges and expenses. Therefore, if it is not in operation, it is 
earning absolutely nothing. The solution of the general problem 
of shutdown appears to be the cancellation of all lines on plants 
that are out of operation indefinitely. In most cases, the assured 
would willingly acquiesce in this if he were correctly informed 
as to his status. For plants closed for a specific period, at the 
end of which operations are to be resumed, and for ^U^jAs. 
operated intermittently, the pr\uc\p\t tvo>N "a.^V^\^^ Ns^ 'sRa.'yss^^J^ 
risks could be used, 
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EFFECT or SHUTDOWN 

As an illustration, let us take a well-established concern with 
a successful history, manufacturing a staple product, that finds 
itself on a slack market with a surplus of manufactured goods. 
It is decided to cease operations for three months, say, from 
June 1, but with full plans to resume on a normal basis at 
the end of that period. The assured certainly cannot be expected 
to drop all of their use and occupancy protection. Assuming 
that they carry a total of $400,000 at $1,333 per day under the 
full 300-day form; in this case, it would seem reasonable to 
readjust their insurance as follows: Cancel $100,000 short rate 
and make form read : "From June 1 to August 31, per day, NIL." 
"From September 1 to May 31, per day, $1,333." This arrange- 
ment would take care of the shutdown contingency and in tiie 
event of the destruction of the plant by fire during the period 
of shutdown, and if the plant could not be restored in time to 
begin operations as planned, the assured would be protected at 
least for the nine months. On September 1, the contingency 
having been disposed of, the $100,000 could be reinstated and 
the regular twelve-month term provided for. It is not unrea- 
sonable to suggest under such conditions as described above 
that a clause be embodied in the form that would suspend the 
liability of loss for the period of shutdown with an adjustment 
of premium on a short rate basis for the amount of insurance 
so suspended. 

ADJUSTING ON MERITS 

The two other problems of change in method and product, 
and change in price level, introduce additional complications to 
the already precarious adjustment problem. The revised rules of 
underwriting practice relating to use and occupancy which 
have recently received the approval of managing underwriters, 
satisfactorily meet many phases of the subject about which there 
has heretofore been indecision and doubt. Under the new rules, 
liability is limited to the actual loss sustained not exceeding 
l/300th of the amount of the policy for each business day when 
operations are totally suspended, due consideration being given 
to the experience of the business before the fire and the 
probable experience thereafter. This contractual language should 
permit of losses being adjusted on their merits. The past per- 
formance of the business for any stipulated number of days 
which has been a prominent part of policy forms prior to this 
time was only intended to be used as a guide in arriving at the 
actva) producing capacity of the concern insured. The wording, 
however, was unequivocal in that it was a condition of the 
insurance that the daily production at l\ve \:\m^ ol ^^ ^x^ 
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should be based upon the average daily production of the plant 
for the particular number of days of full operation next pre- 
ceding the fire. The abrogation of the old language is in my 
judgment a distinct improvement in the coverage and should 
permit of equitable adjustment being effectuated through har- 
monious mefeting of minds. 

In summarizing the various commercial angles, it would appear 
that merchants have been buying with extreme caution and for 
immediate needs only, with the result that they are generally 
understocked. This brings about some necessary curtailment of 
production on the part of the manufacturer, but plenty of orders 
are in sight, and with a further stabilizing of prices, normal 
conditions should automatically recur. The adjustment of the 
wage scale and other difficulties incidental to production confront 
the manufacturer, but as a whole the principal businesses of the 
country are in good shape. From the underwriting viewpoint, 
therefore, apprehension regarding moral hazard is unwarranted, 
as it is not so much of a factor as might be imagined. The 
shutting down of a number of plants does not indicate that 
there are going to be a great many failures, that manufacturing 
establishments are going to remain in a state of idleness for a 
protracted period or that there is going to be a business panic. 
In fact, with a great many concerns, the effect of a shutdown 
will be decidedly beneficial and place them on a sounder footing 
than before. Hence, it may not be undue optimism to maintain 
that if insurance companies exercise the same good judgment in 
handling use and occupancy as they do the fire lines that an 
ever-increasing volume of this class will yield a continuing profit 
through the succeeding years. 
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THE HAZARDS OF OIL 



Gasoline and Electrical Dangers — Makeshift BuHdings— Re- 
strictions on Location — General Hazards Described*- 

Fire Marshals Handicapped 

Address by L. T, Hussey, Kansas Fire Marshal, before the Fire 
Marshals* Association of North America. 

I am very much inclined to believe that so far as possible 
all garages should be of fireproof construction with either cement 
or dirt floors, which should never be lower than the level of 
the grade, that all wiring therein should be in conduit, and that 
every precaution should be taken to safeguard these places where 
so much value is accumulated and because of their juxtaposition 
to the business centre of the community. 

Doubtless there are those here who have experienced the same 
conditions that exist in our state. We very often find living 
apartments, moving picture theatres and other places of public 
assemblage over garages with very inadequate facilities provided 
for ingress and .egress in case of emergency. I am very much 
of the opinion that some sort of legislation should be had along 
this line — that a garage should be of certain construction, that 
there should be restrictions as to its location in regard to the 
business district, particularly when of frame Construction, and 
that living quarters, places of public assemblage, etc., over them 
should be prohibited by statute in all cases where the buildings 
are not of the fireproof type. 

Recently my state experienced two very serious fires in garages, 
involving a property loss of approximately one-half million dol- 
lars. Fire in both instances resulted from causes unknown, and 
since so many fires are traceable to spontaneous combustion it 
is only fair to charge these two to that cause. This is one of 
the outstanding hazards which exist in or about the average 
garage— the inclination of the owner or employee to throw his 
dirty waste, his greasy clothing and refuse oil in a barrel or 
perhaps .sweep it out the back door or leave it in some secluded 
corner where the sun rays or other heat may have a direct 
bearing on it, and where it is permitted to remain until a fire 
ensues or an efficient -inspector does his duty. 

DRY CLEANING 

Another outstanding hazard which I am inclined to feel should 

receive our very careful attention is that of dry cleaning estab- 

//shrnents. In many of the smaller towns aitvd some larger ones 

^/r/s work is done in a very crude way vjilVvouV Vcve. o^tv^x^ <>\ 
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operators having provided modern machinery or having taken 
any of the ordinary precautions to safeguard their work, with no 
apparent realization of the danger they have brought to them- 
selves and those surrounding them. I have gone into some 
dry cleaning establishments in my state and found tubs of gaso- 
line used for washing clothes, standing in the open. I have 
gone into garages in my state, as you doubtless have in yours, 
and found open pans of gasoline used for washing automobile 
parts sitting around o-n benches with some of the workmen, and 
sometimes even the proprietor, smoking cigarettes in close prox- 
imity to them, failing to realize that the vapor from one gallon of 
gasoline is equal to 83^2 pounds of 40 per cent dynamite, capable 
of the total destruction of the average small town if it were 
exploded under proper conditions. 

BAD WIRING 

These are some of the outstanding hazards with which we 
are confronted and which, it would seem to me, are in the prov- 
ince of the members of this association to take cognizance of and 
stamp out as fast as possible. In some of these places you will 
find the crudest sort of wiring in existence, done by amateurs 
without any knowledge of the National Electric Code or very 
little knowledge of the dangers of electric current. It was 
recently my duty to go into a large department store in one 
of the largest cities in my state to make an examination of the 
wiring. I found one or two instances where the janitor had 
seen fit to make some connections, one of which was made with 
a number 10 wire merely hooked over a number 14. The joint 
was not soldered and was not even taped. You gentlemen who 
have some knowledge of the situation will appreciate what would 
have happened in a very short time under these conditions. It 
was nothing short of criminal carelessness, and it is nothing 
short of criminal practice, in my judgment, to permit people 
to do electric wiring indiscriminately, connecting up high voltage 
and handling electric current as it must necessarily be handled 
in the varied industries of this country. 

We would little think of going to a dentist to have him work 
upon a tooth or going to a plumber to have a job of plumbing 
done, or to a physician who had not spent some time studying 
or did not carry a certificate from some recognized institution 
indicating that he was competent to perform the service required. 
Yet people will permit men to come into their places of business, 
their homes, churches and schools who have no knowledge what- 
ever of the electrical business, excepting what they may have 
picked up here and there, and allow the m to strltv^ ^hcsv>^ \!csr!\x 
premises wires that carry a current >n\\\c\v wxv^^t ^^x\.'i\'^ ^<n^- 
ditions become great menaces to \iie an^ ^xo'^^tN.'^. ^ '^'^ ^^'^^ 

73 



strongly of the opinion that one of the things that this associaticm 
should stand for and use its best efforts to bring about is a uni- 
form system of licensing electricians, so that when this work is 
done it may be done in a uniform and safe manner. 

FARM UGHTING PLANTS 

A new hazard that is confronting most of us along this line 
is the farm lighting plant. The salesman goes out and sells 
this plant to the farmer and oftentimes tells him that anyone 
having a reasonable knowledge of electricity can install this plant. 
Perhaps the farmer has a son who has been away to college or 
in high school, and has picked up a smattering of electrical train- 
ing, perhaps the bare rudiments, who feels competent to do the 
wort The purchaser of the plant, in order to save a little ex- 
pense, turns the boy loose without leave or license to install the 
plant in his dwelling, barn and other buildings, where not only 
is kept his stock, grain and other valuables, but where the family 
must live, and it would surprise you to see some of the conditions 
that we have met up with under these circumstances. The 
farmer then wonders why in the middle of the night while he is 
peacefully sleeping a fire breaks out in his home and all of his 
earthly possessions go up in smoke. These fires are, of course, 
most disastrous because they usually occur in the dead hour of 
the night, and farms with even an attempt at protection against 
fire are as scarce as the proverbial hen's teeth. 

A TYPICAL DISASTER 

It would seem to me that the fire marshals of this country 
could render to their various states no greater service than to 
insist that the most cleanly conditions be maintained in every 
garage regardless of the size or structure.^ We should promptly 
punish any refractions of rules or regulations laid down by our 
departments for the protection of these places; we should try 
to educate the public to respect these rules and regulations and 

• make every effort to instill in the minds of the owners, proprie- 
tors and employees the necessity of the utmost care being taken 
in the protection of life and property in and about the premises. 
We should not neglect to educate the pu'blic as to the dangers 
incident to the use and handliner of gasoline and electricity. We 
should absolutelv prohibit smoking in and about any place where 
gasoline is handled in anv manner. Doubtless many of you have 
read of the Hays City. Kansas, disaster which occurred last year 
wherein several people -were killed and some 28 seriously in- 
jured. This accident was due to a leaky carburetor on a truck 
which was kept in the building adjacent to the distributing tanks 
O'f the Standard Oil Co. The distributor drove his truck into 

th/s building at night, closing the doors \\gV\\\>f. "RX^ c^.'^^ax^XsiX, 
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as well as a leaky valve on one of his service tanks, leaked 
gasoline into the building continuously during the night. The 
result was that when he came in the next morning to start his 
truck the building was thoroughly saturated with gasoline vapor 
up to and above the level of his carburetor. When he attempted 
to start his truck -the carburetor backfired and an explosion was 
the result. The flames spread to the adjacent oil tanks and 
the second explosion followed quickly. One of these tanks was 
not properly vented, and when it exploded a large portion of it 
was thrown 400 feet through two dwellings, lodging against the 
third, leaving a path of death and ruin. 

This calls to mind again one of the evils which I think we 
should carefully look into, and that is the proper installation and 
venting of all distributing tanks, and no matter how modern or 
well equipped, they should not be permitted adjacent to the busi- 
ness or residential section of the city or town. 

The automoibile industry has brought another hazard which 
it would be well for us to look into — that of the ordinary filling 
station. Most of these, however, I am very glad to say are 
metal tanks buried in the ground and filling done in the open. 
This type is probably as safe as is possible to make them. In 
some states, I am informed, they are having some trouble with 
the visible or glass container which is used in pumps at filling 
stations. I am very glad to say that in Kansas we have not as 
yet had any serious trouble from this source, but I am inclined 
to the opinion that we should rule against the use of pressure 
in these containers, regardless of how little it may be. 

I recall an incident, which I think occurred in Texas, where 
these tanks were under ordinary air pressure of about three 
pounds. An accident caused by a truck backing against the 
pump broke the glass, and before the flow could be stopped a 
lake of 482 gallons of gasoline covered the street adjacent. This 
became ignited, and the result was not only the demolition of the 
plant, but the endangering of all property in the neighborhood. 
Hence, I feel that in my state I shall rule against the pressure 
pump filling station. 

We are told that the automobile industry is yet in its infancy. 
If tiiat be true, with the increased development of it will came 
an increased hazard. It would seem that it is our province to 
study these hazards, and meet them as best we can, and by so 
doing render to our states a service worthy of the position we 
occupy. 

MARSHALS ARE HANDICAPPED 

I fully appreciate that the departments, with possibly ^ l^nt 
exceptions, are very much handicapped m \}[ve, ^^"^ ci^. VvmjAs. ^>j^ 
which to employ expert men to hand\e \\vese %\\\va>A0xv5»,Va^.^ '^'ssv 

75 



a firm believer in the theory that we should so far as is possible 
employ the best talent and give to the solution of these prob- 
lems our very best efforts. 

In closing, let me say that I beHeve the issues paramount are, 
first, the enactment of uniform legislation as to the licensing of 
electricians, insisting in our states that where we have no build- 
ing codes such legislation be had as will bring about a better 
quality of garage buildings and prohibit certain classes of build- 
ings being used for that purpose. Finally, do everj-thing in our 
power to so far as is possible eliminate all hazards whether 
they are garage, oil or electrical, that in any senes jeopardize life 
and property. 

The fire marshals should be given the right to make certain 
regulations as to, conditions which obtain about these places. 
We, as protectors of life and property, have a right to expect 
and demand the co-operation of every community in our work, 
and we should feel no hesitancy in asserting our demands. 
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DANGEROUS ELECTRICAL CONDITIONS 



Frequent Inspections Necessary, Heavy Losses Continninjg^- 
Co-operation Between Companies and Contractors — 
Organized Reinspections Urged 



By IV, J, Tallamy, Insurance Engineer, New York 

The vast amount of time, effort and money being devoted 
throughout the United States each year, in the interest of 
fire prevention along educational lines does not appear" to 
be bringing about anything like appropriate returns as is 
shown by the fact that our national fire waste is constantly 
increasing. During the first six months of this year the fire 
loss in the United States amounted to over $132,000,000, an 
increase of nearly $27,000,000, or about 25 per cent, greater 
'than that for the same period last year. 

This would indicate that those responsible for avoiciable 
fires are either not being reached through educational chan-' 
nels or that they are grossly indifferent as to their personal 
responsibilities in the matter of fire waste. 

It is obvious, therefore, that more drastic measures must 
sooner or later be taken if our national fire, loiss is to be 
kept within reasonable bounds. 

CORRECT LEGISLATION - . • :: 

The adoption of corrective legislation, such as would |>cn- 
alize fires resulting from wanton carelessness and inijif- 
ference to common well known hazards, would undoubtedly 
bring prompt relief, but until this can be accomplished,. we 
must use to the utmost the available means of fire hazard 
elimination now at our disposal. 

Take for example the fire loss resulting directly from elec- 
trical defects. It is roughly estimated that at least 10 per 
cent, of our national fire loss each year is caused by fire? of 
electrical origin resulting from unapproved condition^. ^ ,. • 

The full meaning of this will be better appreciat^dvwljiten 
we pause to realize that electrical hazards, such ^'as "Vire 
causing an annual national fire waste of nearly $30,000,000, 
are almost entirely under the possible control /of fire insur- 
ance organizations. .-V: • 
•The public in general knows very little about electrical 
fire hazards. It depends largely upon the judgment of fire 
insurance inspection and rating organizations for the safety 
of electrical equipment as is indicated by tk^ I^xlV nJ^-^x -^ 
large proportion of the contracts iot \.\v^ \w%\.'^"^'C\q>tv 'cfs. ^^^- 
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trical equipments are. made, subject to the approval of the 
Underwriters Association having jurisdiction. 

EVIDENCE DESTROYED 

According to the New York Fire Department Report, the 
hre loss caused by the electrical defects in Greater New York 
alone, during the year 1916 amounted to $997,980. Undoubt- 
edly the actual fire loss due to electrical causes exceeded 
this amount, ^s a large proportion of fires, particularly night 
fires, totally destroyed the evidence of their cause. 

Records of the New York Board of Fire Underwriters, 
covering a period of several years show over 75 per cent, 
of the fires unmistakably of electrical origin, were directly 
due to unapproved conditions; many of the defects having 
crept into the risks after the original underwriters' certificate 
of approval had been issued, while some equipments had 
never been inspected, although the risks themselves had been 
covered by fire insurance with permits granting the use of 
electricity ihcorporatd in the policy forms. 

In a general way similar conditions seem to apply through- 
out the country, although in smaller municipalities greater 
difficulty may be experienced in securing the use of electric 
current when supplied by a public service station, until at 
least the first certificate of approval is issued by the local 
underwriters electrical inspection department. 

WORK RESTRICTED 

In any case, it is obvious that the work of electrical in- 
spection departments is too restricted, that there is a lack 
of complete co-operation between electric lighting and power 
supply stations, electric inspection and fire insurance under- 
writing and rating organizations and that the conditions 
contained in the policy form are not being properly complie(^ 
with. 

A fire occurred in one of our large cities a few months 
ago which furnished an interesting example of how much 
existing conditions can be used to the disadvantage of and 
unjust expense to fire insurance companies by unscrupulous 
people. The building was an ordinary two-story frame 
structure with mercantile occupancies on the second floor. 
The electrical equipment on this floor was installed about 
October 1st, 1917, but had never been inspected by the Elec- 
trical Inspection Department, presumably because the owner 
and the electrical contractor who did the work, wishing to 
avoid paying fee for the inspection, made no report con- 
cerning same. The electrical equipment otv tVv^ €sx%\ ^'^^"^ 
was installed several years previous ^tv^ Vv-a.^ \i^^^ \\\.'5»'s^^^^^^ 
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no less than eight times, two of these inspections being made 
after the second floor equipment had been installed. The risk 
was specifically rated about 18 months after the setond floor 
equipment had been iQstalled, apparently no notice having 
been taiken of the presence of the defective conditions, or 
the fact 'that no certificate of approval had been s^wiiired from 
the Electrical Inspection Department, as required by a rider 
attached to the policy f6rm. This is only one of the many 
examples of fires of • electrical origijii^ that are Constantly 
occurring, the means of preventing "af least a largi^ part of 
which lies well within reach of the fire insurance underwriters, 
who are called upon to pay the losses involved, -^ 

Electric lighting and power stations ar&obviously> anxious 
to avoid dangerous, eleq^rical- conditions in plants which 
ftiey supply, because of the possibility of subrogation claims 
and the business loss usually incurred by fires likely to re- 
sult therefrom. Courts have ruled that they are justified 
in requiring a certificate of approval of all electrical wiring 
by the Underwriters ElectHcal Inspection Department be- 
fore turning on the electric current. 

ONLY NJEW y^RK INSPECTED 

Electrical inspections at tfie prijsent time are aIniQSt en- 
tirely confined to new work and are made at the jre<iuest of 
electrical contractors, -^ who -are usually required to furnish 
an Underwriters certificate of appiioval- before they cSn secure 
final payment under contract. . . 

There is a lamentable absence of systematic periodic re- 
inspection work in connection witn ^ electrical eq^^pnients, 
hence, after the first ^Certificate of approval is sec'tired all 
sorts of unapproyable changes can -be and frequently are 
made to the equipments without regard to the hazard in- 
volved. '.;- 

An analysis of electrical fire causes: throughout the- country 
indicates that a large proportion qf: the fires of electrical 
origin are directly due to unapproved changes in* deviously 
approved equipments, said changes having been made with- 
out the knowledge or consent of the electrical insixgction de- 
partment having jurisdiction. ^' -ki. 

These changes are frequently made by boys, students, jani- 
tors, porters, mechanics and engineers, who have had little 
or no training or experience iii electrical matters, know noth- 
ing of electrical fire hazards and are therefore totally- un- 
qualified for such work. 

DEFECTS UNNOTICED 

In the absence of an organized system of electrical rein- 
spection work, dangerous electrical cotv^\\\OTv«> XixckN^s^x -^^nsj^. 
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in this manner, are allowed to exist unnoticed until they 
make their presence known by causing a fire, which almost 
invariably results in loss to fire insurance companies, for it 

is seldom possible to fix the responsibility with the assured 
in such cases. 

As a rule, inspectors for rating organizations, are not 
electrical experts and therefore pay little or no attention to 
electrical equipments in fixing fire insurance rates. A risk, 




Imfropeb Iron Arrakgeuekt; A Non -Reinforced Cord; 
Metal Socket; C Where the Stand Should Be; 
D Grounded Tubs ; E, F Burning Iron 

therefore, might have a seriously defective electrical equip- 
ment and be rated without the application of a proper charge 
for defects. It is obviously unfair to rale a risk unless all 
of the hazards have been taken into consideration and in the 
absence of reinspection of the electrical equipment by an 
electrical expert, dangerous electrical hazards are likely to 
creep in and be overlooked. . , 

When the presence of e\cctt\ca.\ itVeiA* vtv Qt«;\««T -^-k" 



is brought to the attention of the fire insurance rating de- 
partments, a flat charge is frequently made, irrespective of 
the natuffe i the defect. In many instances such a charge 
is likely tooetbtally inadequate. 

For example, a risk might easily be so seriously defective 
that an entirely new equipment would be required to bring 
it up to the present standard. The probable cost of the 
required changes might be so much in excess of what the 
flat charge would be, that the assured might find it more 
economical to pay the rate charge than to make his property 
safe from electrical fire hazards. Under conditions such as 
these a flat or. averagtj charge, seldom over twenty-five cents 
would hardly provide an adequate rate. 

According to statistics compiled by the National Board of 
Fire Underwriters, the defective electric pressing iron and 
, the loose flexible electric cord cause more fires than any 
other electrical defects. The chief hazard in connection with 
the pressing iron is due to the careless manner in which 
it is handled. Inflammable pressing bench -coverings and 
improper stands are the necessary contributing causes to 
fires of thiS'. origin. 

' ^ ' ^ ' ELECTRIC IRON HAZARD 

»  . ' 

Notwithstanding the present treniendous cost of pressing 
bench fires, v4ue to electric irons alone and gas heated press- 
ing irons ar^ even more hazardous for the' same reasons^ 
some of our fire -insurance rating exchanges permit pressing 
benches in^ factories, if first -^overed with metal, to be re- 
covered with fabric and other inflammable padding of un- 
limited thickness, with no. additional protection between, the 
pressing irbn and the inflammable bench covering, except 
the open iron stand, the legs of which sometimes become em- 
bedded in the fabric covering, causing it to raise to a point 
dangerously close to the hot iron. Even if this hazard were 
not producing any great number of fires in factories, it is 
bad practice to encourage the use of inflammable material 
directly below the pressing iron. Those who know of the 
approval of this common practice in factories can hardly 
be expected to provide better conditions in the home or else- 
where, when under their control. 

The chief danger in connection with flexible electric cords 
and loose wires is the possibility of thtir contact with ex- 
posed or open grounds, such as piping, metal, damp wood, 
nails, books, other wires, etc., which is likely to cause short 
circuit, and produce an arc sufficient to ignite an insulation 
^nd start a fire. 
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TThat the combined action of age and weather conditions 
often has a very •important influence upon the.lfififj and. safety 
of electrical equipments, particularly when exposed, is fre- 
quently indicated by disastrous fires. 

Such a fire occurred in an ordinary five-story brick and 
stone mercantile building, about three years ago. An iron 
fire escape on the street side of the building, anchored to 
the stone wall throughout, except at the 5th floor where its 
iron supporting member, passed through the wood cornice 
and was held in place by an iron plate and nut at the inner 
surface of the wall. A 550-volt trolley feeder wire passed 
the building, close to the fire escape; a wood collar being 
provided for the wire to prevent its contact with the fire 
escape. Constant exposure to weather conditions and vibrji- 
tion causec] the wood thimble to lose its insulating value, 
permitting the current to ground through the fire escape. 
Strangely enough,* although the point of contact between the 
wire and the fire escape was at the second floor, the current 
passed upward through the iron work of the fire escape to 
the point where the latter entered the building at its fifth 
floor anchorage where the current shunted to an unused 
pipe through which it passed shunting to water an.d soil 
pipes, in various parts of the building in grounding; forming 
arcs, fusing the pipes and causing considerable water damage 
before the water control valves could be located and closed. 
As leaded pipe joints melted away, due to the heat of resist- 
ance, additional arcs were formed resulting in the simul- 
taneous breaking out of several fires in various parts of the . 
building where woodwork and other inflammable material 
was exposed. 

Fortunately these fires were discovered promptly. Extin- 
guishment, however, was difficult, owing to the unusual origin 
and nature of the fire. A close examination revealed a num- 
ber of instances where iron bars and piping were completely 
melted away by the heat from the electric arcs, formed by 
the current in grounding. 

RECOMMENDATIONS 

In view of existing conditions and with the hope of bring- 
ing about some improvement along these lines, the following 
recommendations are made: 

(1) Every effort should be made to bring about a closer 
form of co-operation and more friendly business relations 
between the electric light and power supply companies and 
the electrical underwriters inspecl\otv ^^v'^xVk^^tsX^^ -^>5^ ^Cicsfc 
view of having all new and cVv;iTv%t^ ^X^XrsK.'?^ ^^v^^'^'^^^ 



comply with the present code of standards, without exception, 
before the current is turned on. 

(2) All electrical contracts should have incorporated in 
their form a requirement for special permits before any 
change is made in the equipment and any infraction of this 
rule should be properly penalized. 

(3) That electrical inspection work be more general and 
not entirely dependent upon the requests by electrical con- 
tractors, and that a system of periodic electrical reinspection 
work be adopted by the various electric inspection depart- 
ments throughout the country, with the view of detecting 
unauthorized (^hanges in previously approved equipments, 
correcting unsafe conditions that may have developed through 
constant service and gradually bringing all old and obsolete 
equipments up to the present standards of safety. 

(4) Much benefit would be likely to follow if the rating 
exchange were to make it a point to confer with the elec- 
trical inspection departments in connection with the equipped 
risks in all instances before applying the final rate. If no 
inspection has been made, one should be insisted upon, in 
order to provide a proper and adequate charge for unapproved 
electrical equipment. Electric defects should be classified 
according to their seriousness and charges fixed accordingly. 

In view of the millions of dollars in fire loss annually 
directly due to detectable electrical defects, it would be an 
excellent investment to materiallj^ broaden electrical inspec- 
tion work, at the same time striving for the closest applica- 
tion of friendl>[ co-operation between all of the available fire 
reducing agencies. In all probability there are comparatively 
few electrically equipped buildings entirely free from elec- 
trical defects at the present time. 
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SYSTEMATIC SURVEYS OF FIRE RISKS 



Accuracy in Rating Risks — ^What to Look For — Methodical 

Inspections — Intensive Notes-— 
Practical Experience 



By W. W, Mouch, formerly Inspector, Ohio Bureau 
Accuracy cannot be urged upon too much in the esdmating of 
fire rates, when the time and money involved is considered, not 
to speak of the insurance cost of the assured, which swings so 
directly in the control of the inspector delegated to that particular 
risk. 

Naturally, every inspector has his own peculiar way of going 
about the work, some of which may be efficient, while others 
may be the cause of errors of various kinds which regularly 
creep into his work. Doubtless there are few rating men who 
have hot experienced many times the desire for another look at 
some certain feature of a buikling on which they failed on the 
initial trip. Often such a view is impossible, because the risk 
is located many miles away. My experience has led me to believe 
that a lack of information is usually due to a want of system in 
making the survey. This fault is further developed by hurry 
on the part of the inspector to catch a train or to escape weather 
conditions. 

These few lines may not impart anjrthing that is new to the 
experienced handler of the fire schedule, but it may be of some 
help to the beginner, who is the one that really needs instruction. 
As a rule the new man is given a schedule, and after a few pre- 
liminary trips with an older man, he is turned loose, so to speak, 
on small work and told to dig for himself. Gradually he works 
into the more difficult classes of risks. Such is all well as far 
as it goes, but the point is, and there lies the trouble, it does not 
go far enough. Rarely does he receive any instruction in **how 
to make an inspection" with the result that he forms many in- 
correct habits, makes mistakes and wastes time and a great 
many other wrinkles that have to be ironed out later. 

CORRECTNESS OF RATE 

In fairness to all concerned it is only right to say that a rate 
should be established exactly on the conditions that exist at thft. 
time the rate is made. The comipames sVvcw\A. \^tw«^ **. v^^^sa?oa^ 
which IS in proportion to and based otv V>cvt ^x^ Vax*^^^ ^^k»^ "^^^ 

87 



present while the assured should pay for that amount and no 
more. Further, the correctness of a rate becomes more import- 
ant, if in the future the .assured makes^ a number of improve- 
ments for which he expects a corresponding decrease. However, 
if under the old rate a number of charges has been left out and 
then are made under a re-rating with the result that the new rate 
is no lower or possibly higher, then the assured is perplexed, 
sometimes disgusted and wonders just what kind of method is 
used in arriving at a fire rate. 

Explanation rarely serves to straighten out such tangles, for 
the knowledge of the average property owner about fire insur- 
ance estimates is. limited at the best, and the schedule man can- 
not possibly explain to him in a few minutes or hours what it 
has taken him several years to learn. So that it behooves the 
bureau man or the insurance engineer to know his business and 
to be extremely accurate in all of his surveys, if he is to main- 
tain the respect and consistency of his chosen profession in the 
eyes of the insuring public^ who are always quick and apt in the 
picking of possible flaws. 

Inexperienced inspectors usually have so many things which 
they are endeavoring to remember, coupled with the anxiety to 
find all the details about the risk which they are inspecting at the 
time, that confusion often results and some features are missed, 
and when they return to the ofHce to make up the rate they are 
uncertain about some of the charges to be made. Where sys- 
tematic inspection is carried out, much of this uncertainty is 
eliminated^ In addition the student will become acquainted with 
the schedule and its application more quickly than otherwise. 

Strictly speaking, an examination of a fire risk starts in the 
office, where the existing rate sheet is gone over in a general way 
and at the same time it should be noted from the re-rating request 
what the reasons are for asking for the promulgation of a new 
rate. Following this the risk should be located on the map from 
which a sketch of the building should be traced. The diagram 
is especially important if the structure is located in another town 
or city. With this preliminary information, the rating man is 
better equipped to note any changes in the risk upon his arrival 
or to catch ajiy details that may have been passed over formerly. 
In short, he is prepared to make an intelligent inspection. 

OUTSIDE INSPECTION 

After arriving at the designated property, it is well to first 

look the building over from the outside on all sides, where 

possible, notmg the construction of the walls, height of parapets, 

^"^^A ^^"^^^ ^^ other attachments, openings \tv iVve walls as well 

as those of exposing risks^ if any, and t\vevt ^os\\\otv. \tv >(5cv^ 
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routine of these features it then can be noted whether any struc- 
tural changes have been made in the structure. In the meantime 
the inspector should be taking down legible notes, which are com- 
plete enough that no doubt will arise as to the exact information 
they are to convey to the inspector later. Notes on fire hazards 
that are onily half taken are worse than none, for they only reveal 
a mass of uncertainties that is akin to chaos. One should never 
fall into the lazy method of taking notes that I have known 
some inspectors to use, and which is that of merely checking oflF 
the items on the old survey as they are found and trusting to 
memory for the remainder. When the risk is only a small ordi- 
nary mercantile building, extreme care in keeping one's notes 
separated is not necessary. However, if the risk is of any size 
or involves a number of various features or buildings, then they 
should be taken dpwn uniformly with reference to each floor in 
each building. This is especially true in the case of the manu- . 
facturing plant with several buildings, located in another town, 
which prohibits a second inspection. 

Following the obtaining of the data on the outside, the next 
in line is to enter the building and get in touch with the owner 
or occupant, as the case may be. From the standpoint of diplo- 
macy, ethics of the business or what else, the inspector should 
never look about the building without first explaining the rea- 
son for his visit, because he has no vested authority, and is only 
getting information for a private enterprise. Some inspectors 
take advantage of their position and in so doing only injure the 
interests of the agent, company and Bureau. Further, the an- 
tagonism of the assured is often incurred, if his permission is not 
first gained, which in turn causes the Bureau man a lot of extra 
trouble and effort. The owner's good will should always be 
sought, for he can often give valuable information that the in- 
spector might not obtain otherwise. In the case of the special 
hazard risk, this is more important than at any other time, as it 
enables the rating man to save time, obtains explanations on cer- 
tain features which might be somewhat vague and, in general, 
he gets a more true perspective, a bird's-eye view, so to speak, 
of the plant. On the other hand, the assured is more apt to feel 
that he has been rendered a real service, all of which tends to 
uphold the respect of the insurance field in the eyes of the public, 
who is paying the bill after all The Bureau is an organization 
maintained to estimate fire rates, and in reality a representative 
of the various companies, who, in supporting such an organiza- 
tion, is performing a big service for the insuring public; so that 
it behooves the schedule man to help make that service ^ ^Js^^ 
it should be, which calls to my mind W\t vcvaXX^x dS. xoa^w^i* ^^Nk- 
gestions for improvements to the ?iss\\ttd v^Vv^^ xxvsJSj^-wl "^^ ^"^^ 
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spection. A great many inspectors will often evade the property 
owner by some round-about answer when he asks what can be 
done to get a better rate and improve the condition of the risk. 
But I have always held that he should not do this. It is his duty 
to aid the assured whenever it is at all feasible to do so. In addi- 
tion it only serves to broaden himself, as it calls upon him to 
exercise his judgment on various fire hazards. 

THE GRATING HAZARD 

In going up I believe that one can ascertain better the things 
J'hat go to make up a fire rate than any other way. With this 
view in mind, it is advisable to start the inspection in the base- 
ment The first matter to be noted is that of structural details, 
such as floorway openings, floorway construction, etc. Next in 
order are the occupancy features, as heat, light, power, furnaces, 
ovens and any kind of machinery that involves any fire hazards, 
and finally the stocks should all be inspected one at a time. In- 
formation as set forth on the old survey should never be taken 
for granted, for the best of schedule men will make mistakes and 
changes in the risk are too likely. So that one can never be safe 
in assuming that conditions are unchanged. "Care and mainte- 
nance" is always an important matter in the basement. Rubbishy 
conditions in the cellar are the cause of a great many fire losses. 
Yet, many people are prone to disregard this fire hazard and 
seem to think that anything dumped in the basement is safe. 
The rubbishy basement is sometimes made still worse from a fire 
standpoint by the presence of open grates in the sidewalk, which 
serve as entrances from the outside, or as a source to gain natu- 
ral light, because of the ever-present cigarette or cigar butt, which 
can fall through so easily. 

In this way the entire building is gone over from floor to floor 
until the top floor is reached. Then, if it is possible, the in- 
spector should get out on the roof. This position gives one a 
different view of the structure and its exposing neighbors than 
can be gained elsewhere. Further, it leaves no doubt as to heights 
of parapet-roof houses, skylights and the location of windows in 
the walls of exposing buildings. At this point the survey is 
practically complete, there being nothing left to be done but to 
check over all details, which the return trip down affords very 
well. Before, it is well to look over one's notes to make sure that 
no item' has been omitted. If any matter has been forgotten a 
scan of the items on the survey itself will often call to mind 
something that has been left out. In going down there is only 
one thmg for the inspector to do, and that is to look for errors, 
which he usually will find if he is close enough observer. 

^determining various structural features \s oiltxi ^\^'CV3\\., ^>as3cw 

90 



as floorway and wall thicknesses, because there are no accessible 
places tx) take a measurement. Under such conditions it is co«v- 
pulsory to rely on the map or information furnished by the as* 
sured. Outside walls should always be thoroug'hly sounded to 
see that they are not furred walls or brick-veneered, or that 
there are no openings into other buildings that have been boarded 
over and then covered with paper. At a distance such an opening 
will appear to be of solid brick and frequently go unnoticed for 
several years. But under closer observation tfiey can usually be 
detected by the fine lines around the edge that the paper forms. 
Another item that is not rare at all is that of roof joists which 
extend through fire walls from one risk to another. Such 
structural hazards are not to be disregarded, and only the nrost 
careful inspection work will ferret them out. The same is also 
true of the wood window sill which is left in the wall after a 
window opening has been filled in with brick, as stock is some- 
times piled against that particular part of the wall. If it is in 
the open, it will often go unseen, because of its very apparent- 
nes5. In fact, any irregularity in construction which would con- 
tribute to a greater loss in the event of fire should be care- 
fully noted by the surveyor. Walls are found in a buckled 
state occasionally and, as a rule, is the result of a former fire, 
age of the risk, excessive loads on floors or a settling of the 
ground underneath the building. These matters will exert a con- 
tributing force in a fire and are chargeable according to their 
location, kind of risk and degree of imperfection. 

PROTECTIVE MAINTENANCE 

Generally speaking, the average assured after installing fire- 
protective features never gives them any further attention until 
someone calls to his mind that they have been neglected. Such 
is frequently the case of fire doors. Where they are found by 
the inspector, they should be tested to insure that they would close 
if the occasion arose demanding their release. In some classes 
of risks fire retardants deteriorate very quickly either through 
the rough treatment that they are subjected or such destroying 
agencies, as vapors, gases, acids and the weather in certain cases. 
Obviously, a fire door which will not operate is worse than none, 
and its very purpose is defeated. Other forms of protection are 
neglected in the same way. Such should not be the case, for fire 
is a peculiar thing, which has the habit of breaking out at the 
most inopportune time. Chemical extinguishers of the "soda and . 
add" type should be recharged once each year, in order that 
they may be known to be in working order. A charge will retain 
its strength for a longer period than a year, bul \1 v^ t«:^^x ^^x- 
tain. Another fault that is true oi cVveraical^ ^ ^x^aX xwa.'wj •vx'w^ 
is that of location. They are, at t\m^s, \v>3^^ ^n^tj 'V^»■^'^ ^'^ 
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the right place, such as dark corners, stairways or are covered 
over with stock in such a way that they would not be available 
for use if needed. Things of this nature usually seem trifling to 

~ the assured, but they are not to be overlooked by the good in- 
spector and who should attempt to get a correction of them at 
the time. 

Standpipe and hose systems are seldom needed and often lay 
in the racks f.or several years without ever being touched. Then, 
when the time comes that they are needed quickly, they are found 
to be out of repair. Such a predicament, of course, is worse than 
no protection at all, for the assured has relied upon something 
that did not exist. Naturally, such a catastrophe can only be 
averted by giving the entire hose system occasional inspections 
and knowing that all valves and connections are oiled, so that 
they will operate freely. Floor space about the hose racks should 
be kept free of all obstacles in order to permit access and instant 
use. The matter of water pressure should be looked up by the 
inspector, for it sometimes happens that the pressure is not 
what is required to give an adequate stream, especially on. the 
upper floors- Watchman's service is another protective item that 
is subject to change. A risk will be given credit for watchman 
service, then in the course of a year or so it may be maintained 
only partly or discontinued altogether without any knowledge on 
the part of the company or Bureau. So that it is up to the next 
visiting inspector to catch a change of this nature or any other 
kind. In the same way aM other forms of protection should be 
closely scrutinized, such as blower and ventilating systems, motor 
enclosures, packing bins, fire alarm and escapes. 

As noted elsewhere, the taking of intensive notes is highly 
important, which goes hand in hand with the judgment that the 
inspector is able to exercise, for upon his judgment depends the 
quality of his notes. Of course, the ability to size up and meas- 
ure fire hazards is only acquired through practical experience. 
As one philosopher has so aptly said, "Experience is knowledge, 
and knowledge is judgment." As regards fire hazards this is 
certainly very true, to say the least. Like any other book on any 
particular subject, "The Analytical Schedule For the Measure- 
ment of Relative Fire Hazards" does not and never can cover 
every detail of its field. So that at times, when these lapses are 
encountered, some points involved are left to the discretion of 
the inspector. To decide upon these peculiar cases, he must rely 
upon his judgment by bringing before him all possible facts that 
have a direct or indirect bearing on the matter at hand. Natu- 
rally on his past experiences depends the reserve stock of funda- 
menta)s that he will have at his command. Thus, he is able to 
draw conclusions that will carry weight. From this angle of 

thought it is not difficult to reason that \l beVvooN^?» >3cvt %Ocvtd>\l^ 
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man to study carefully all unusual hazards when he is making 
a survey, if his deductions that are made later in the office are 
to be just and accurate, and if he is to broaden out in the meas- 
uring of fire hazards in general. One of the pitfalls that the 
regular schedule user must sidestep is that of becoming too 
technical in his views. This fault is not so apparent at first, 
but makes its appearance after the inspector becomes more thor- 
oughly experienced, when he either continues togrow more broad- 
minded or else becomes so filled with technique from constant 
handling of the schedule that he only sees the matter in question 
as the schedule seemingly treats it. 

Obviously, it is the solving of these questions and knowing 
where and when to deviate from the rules of the schedule and 
when to adhere strictly to them, that the real science of applying 
the fire schedule makes its appearance, and then only in the 
hands of a broad-minded actuaralist who can see and appreciate 
the problems from all angles. Though, in general, fire risks of 
the same kind are alike, yet they often differ from one another 
in certain details, which, if noted carefully, may effect the result- 
ant rates. Ability to mark these small but important differen- 
tials, as a rule, is the demarcation between an authority on fire 
hazards and the average or mediocre inspector. 



"after charges" 



In the matter of setting after charges in the rate for such 
features as wiring defects, age and condition, care and mainte- 
nance, smoking signs, lack of metal waste cans, unsafe arrange- 
ments of power and heating devises and any other undesirable 
feature not covered by the schedule directly, the usual tendency 
is to put on arbitrarily a certain amount for each one. These 
charges are applied in the nature of a penalty with the idea of 
causing ihe assured to remedy the defect in a short time. But, 
frequently, they are never given any attention by the owner and- 
may exist for several years. In making these charge the in- 
spector should study closely each defect to determine just what 
degree of hazard that it adds to the risk, according to the kind 
of risk, as the same condition may be more hazardous in one 
building that it would be in another. Also, the matter of time 
is to be considered. On the day that the inspector visits a risk 
it may be in a very bad condition as regards cleanliness, but on 
the average it may be kept very good. Such a matter as this 
depends partly upon the moral hazard that exists in any particu- 
lar risk, and a fair estimate can only be arrived at by the sur- 
veyor, who can read and know human nature. The thought 
that is to be construed from this, of course, is tihat tKe. v^.s'^^"^J*s^x 
should not be too quick to form bis o^\tv\OTvs oxv Snx'sX ^\Na^w V^ 
sees at any particular timCj but, rather, \.ba\.\As csiXvOc^ivo^Ns. ^^>»-^ 
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be based on past and future as well. A viewpoint of this kind 
can usually be obtained by conversation with the assured and 
employees. 

Regardless of the kind of structure or number of buildings the 
foregoing system can be used without making any perceptible 
changes. However, in the fire-resistive type of risk, it usually 
behooves the inspector to be more thorough than ever in his work, 
for the reason that one can easily be misled as to the true con- 
struction. A building may appear to be of fire-resistive construc- 
tion in all respects and yet not be when examined more closely. 
There is one type of building, which is known as Berger con- 
struction, which seems at first to meet all the requirements out- 
wardly, but in reality does not. This type of structure is much 
the same as a standard fire-resistive risk, so far as the walls, 
stairways and the like are concerned, but differs in the floorways 
and roof. Steel I-beams are strung, over which is laid a heavy 
wire netting. On this is poured the concrete, with which hollow 
tile is sometimes used. From the top side this kind of construc- 
tion appears the same as reinforced concrete. However, on the 
under side, unless the ceiling is ceiled-up with something, the 
steel supports are left exposed and under intense heat would soon 
buckle and probably result in as great a loss as in the ordinary 
brick construction. When the inspector cannot find out all that 
he wishes to know about a risk, then he should consult the con- 
tractor or owner, as they usually can answer any questions in 
regard to construction. Occasionally the plans are available, and 
these, naturally, furnish the best source of information. 

In the case of a new risk that has never been rated before, it 
is advisable to deviate some from the plan that has been outlined 
in the foregoing. A map of the risk should be made first, show- 
ing its size, location and construction. Then a thorough tour 
through the building is next in order to get all the structural fea- 
tures. After this one niay then proceed with tiie occupancy 
items as explained above. It is necessary that the new building 
be inspected very carefully, for there is no old survey to fore- 
tell what may be expected. It is all new and the surveyor must 
go slowly if he is to make sure that all details are found. The 
old saying that **haste makes waste" is applicable to inspection 
work. Buildings have been given a fire-resistive rating when 
they should have been put under the brick sdiedule and brick- 
veneered risks have been given the brick rating when the frame 
rate should have been applied and all because the inspector was in 
too big a hurry. Later the error is found by a more observing 
rater, the rate is increased, and then the assured wonders whether 

/r/s risk is going to burn down or whether he is getting an unfair 
aea/, 
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Inspection work, like any other line of endeavor, may be 
performed efficiently or it may be done in a haphazard fashion 
that calls for the least amount of exertion. But such inaccurate 
practices do not pay in the sure course of time. The fire insur- 
ance inspector has a double duty to perform, one being in the 
interests v>f the assured and the other for the companies, himself 
and the bureau for which he works. It is the schedule man who 
follows his work with a real zest for knowledge, who is observ- 
ing to the point of study and, who, in general, attempts to broaden 
his powers of judgment, that forges ahead and is finally picked 
by some company for special work with higher pay. 



95 



DRY CLEANING ESTABLISHMENTS 



What Can Be Done to Prevent Serious Fire Damage to Risks 

of This Class Wherever Situated 



Results of Tests Made to Determine Efficiency of Various Fire 
Extinguishment Devices, Reported on by the National Board 
of Fire Underwriters. 

Dry cleaning establishments constitute a class of danger- 
ous hazard to be found in every to>yn, but owners are inter- 
ested in knowing how to safeguard their places against fire 
and agents can benefit by giving them the information they 
seek. The Eastern Association of Dyers & Cleaners has given 
considerable thought to this subject and H. E. Newell, en- 
gineer of the National Board of Fire Underwriters, New York, 
has written a report of tests made in Atlantic City, showing 
how these risks may be improved. Mr. Newell's report of 
the tests is as follows: 

Test No. 1 was conducted to determine the efficiency of 
automatic closing covers for washing machines. A washing 
machine of the usual type with perforated brass cylinder was 
charged with 30 gallons of 90 per cent benzol; this machine 
was provided with connections permitting the introduction of 
carbon tetra-chloride and foamite, it being the intention to 
introduce either of these two extinguishing agents in case the 
automatic closure of the cover failed to extinguish the fire. 

The metal used in the construction of the link had a fused 
point of 155 degrees Fahrenheit; Jhe fusible link was attached 
to the cleaning machine by means of a metal chain, the link 
being located about 4 feet above machine; a metal plunger or 
weight was provided to insure tight closure of the cover upon 
fusing of the link. The test was conducted under ordinary 
conditions of operation, the machine being located in the dry 
cleaning room at the plant, operated by Mr. Endicott, Chair- 
man of the Committee on Tests. All windows and doors 
were closed. The fire was lighted at 3:30—30 and the link 
fused tripping the cover at 3 :30 — 50, or in other words 20 sec- 
onds after lighting the fire. The fire was apparently extin- 
gruished sJmu)taneou&\y with the closing of the cover. This 
test demonstrated the efficiency and desirability of auto- 
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matically closing covers, not only for cleaning machines but 
for extractors as well. 

CARBON TETRA-CHLORIDE 

Test No. 2 was conducted to determine the efficiency of 
carbon terta-chloride in connection with the extinguishment 
of fires occurring in cleaning machines with cover remaining 
open. As previously stated, the machine was fitted with a 
connection permitting the introduction of carbon tetra-chloride 
by the opening of a remote control valve. All windows and 
doors were closed. The fire was lighted at 3:45 — ^20; carbon 
tetra-chloride was turned into the machine at 3:45—35 or 15 
seconds later; fire was out 3:45— 46 or 11 seconds after the 
introduction of the extinguishing agent. 

EFFICIENCY OF STEAM 

Test No. 3 was designed to determine efficiency of steam 
for fire extinguishing purposes in dry cleaning rooms. For 
this purpose, three one-inch pipes attached to the ceiling and 
running lengthwise in the room were provided; the pipes were 
perforated containing 216 one-quarter-inch openings; 110 
pounds pressure was carried at the boiler. All doors and 
windows were closed. The carbon tetra-chloride was still in 
the cleaning machine, but had sunk to the bottom, the benzol 
about three inches deep floating on the top. The fire was 
lighted at 4 o'clock; steam was turned on 8 seconds later. 
By close observation, it was apparent that as clouds of steam 
came in contact with the flames, the latter subsided but were 
not extinguished. After a 2-minute interval as the fire was 
still burning, and in order to prevent damage to the machine, 
foamite was introduced, which extinguished the fire practically 
instantly. 

USE OF FOAMITE 

Test No. 4 was simply a demonstration by the Foamite 
Company of the sprinkler head developed in conjunction with 
the Grinnell Company for use in connection with foamite. 
This head appears to be an adoption of the Grinnell head with 
separate bpenings for pipe connections for the two solutions 
used in the Foamite composition. This head is constructed 
with a perforated inverted umbrella-shaped hood about 4 
•nches in diameter placed directly above it. For purposes of 
-he test, four uprights were erected and covered with a plank 
roof, covering an area of approximately 25 square feet, and 
duplicating a section of a ceiling. Tanks were placed on the 
9:round directly beneath and the head located approximately 
one foot below the ceiling; compressed air was \x?»^^ •^^/^'^ 
expelling agent. The demonstratioti v^o>3\^ ^^^^^'^ ^^ vcAx^^^s^ 
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that there is considerable merit in this head, but the uneven 
distribution of the foam indicates that a new standard spacing 
of heads will probably have to be established. 

CONCLUSIONS 

From these tests it is obvious that singly or in combina- 
tion, the foregoing methods of fire extinguishment can be em- 
ployed, safeguarding the hazard of dry cleaning to a very 
marked degree. Probably the most impressive demonstration 
was the effect of the automatically closing cover on the wash- 
ing machine. It would seem desirable in the compilation of 
regulations to make the use of such an equipment mandatory 
for machines and extractors. 

From the results obtained by the steam, it would appear that 
much is to be learned as to the desirable size of pipes, pipe 
openings, the volume of steam introduced and proper pressure 
to be carried at the boiler. Probably some standard could be 
worked out specifying the volume of steam necessary for 
rooms or spaces of various sizes with residual steam pressure 
at the boiler of prescribed minimum. 

From these tests it is apparent that carbon tetra-chloride and 
foamite are especially efficient in extinguishing fires in partially 
closed compartments. The experimental sprinkler head for 
foamite appears to be meritorious and would seem to indicate 
extensive possibilities for foam protection through sprinkler 
systems in buildings of hazardous occupancies. 



AUTOMOBILE BRAKE LINING HAZARDS 



Explosions and Fires Caused by Treatment^of Woven Asbes- 
tos with Gilsonite and Li!nseed Oil — 
Experience at Manheim, Pai. 



Growth of the automobile business has produced demand 
for a strong, flexible substance for brake linings. Manufac- 
turers are producing these out of asbestos and cotton impreg- 
nated with some binding or cementing substance, such as 
gilsonite and hnseed oil. To be applied these are dissolved in 
a quickly drying material such as gasolene and benzol which 
has to be driven out again by heating or drying after the ma- 
terial has been impregnated with the mixture. The processes 
involved in these operations are hazardous because of the 
imflammable solvents used. One factory is using carbon- 
tetra chloride as a solvent, having invented a secret method 
of doing this economically. The cost of this substance has 
prevented its use in other factories. A number of plants are 
now producing brake linings and the number is increasing 
so that consideration of severe hazards involved is opportune. 
Following is the report on a bad fire in the United States 
Asbestos Company's plant — the third one it has had — which 
illustrates well the dangers attending this line of manufacture. 
Insurance engineers can with profit study this subject in 
order to suggest arrangement of the hazards with a view to 
preventing trouble in future. 

REPORT IN DETAIL 

A fire occurred December 9, 1920, which was caused by an 
explosion inside a machine for impregnating and drying 
asbestos brake lining for automobiles. 

This machine was about 30 feet long, 8 feet wide and 15 
feet high,, divided into three compartments. In the first com- 
partment the woven asbestos brake lining, containing about 
10 per cent, of cotton, was drawn through a compound con- 
tained in a steel open tank about 7 feet square and 2 feet 
deep, the top of ^he tank being about 1 foot above the con- 
crete floor. In the second compartment, about 10 feet long 
and adjoining the first, the lining received its first drying; 
and in the third divisions, adjoining the second and about 15 
feet long, it received the final drying. 

The substance used for impregnating \s ^^\^ \.<^ "^^ "^ \s^»^- 
ture of 100 lbs. of powdered gilsoniX^ ^.tv^\^ ig?.Vtfi^^ ^W^^to-^^ 
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to which was added about 3 per cent, of double boiled linseed 
oil and a little lampblack for coloring. This mixture was pre- 
pared in a frame stuccoed building detached at west of im- 
pregnating building, by agitating in a mechanical mixer and 
then pumped to impregnating tank as needed. 

The woven asbestos in long narrow strips was drawn 
through narrow slots in side of machine casing, then over 
rolls and into and through the impregnating compound, and 
thence through similar slots to the second compartment. 
There is passed up and down over a series of rolls and re- 
ceived its first drying, and then through the third set of nar- 
row slots to the third compartment and over similarly ar- 
ranged rolls where the drying process was completed. The 
lining said to have a speed of 4 feet per minute through the 
machines. 

The casing around the machine and the partitions between 
compartments were made of sheet steel, having two sheets 
about 4 inches apart and the interior filled with magnesia and 
asbestos fibre. The top casing was of the same construction 
and was not fastened to the supporting side casings. 
' Heat for drying was furnished by electric resistance coils 
located at the bottom of the third compartment and supported 
on steel racks on the concrete floor. There was a sheet metal 
cover over the coils to prevent contact with the lining in 
process above. Heat was regulated to 320 degrees Fahren- 
heit by a thermostat operating a mechanism on a slate 
switchboard nearby, which kept the heat within 10 degrees 
of the pre-determined figure. 

The heat was drawn from the third to the second compart- 
ment by a motor-driven fan setting on floor of building, out- 
side of and about 4 feet distant from machine. This fan ex- 
hausted the warm air from the second compartment and 
thence to a sheet metal stack extending through and about 
20 feet above the building roof. The motor driving this fan 
had also an automatic stop operated by a thermostat, arranged 
to cut current off motor if temperature exceeded 350 degrees. 

Also there were six steel tanks in box on roof, said to con- 
tain compressed carbon monoxide gas, these containers being 
piped to the second and third compartments of the machine 
below and arranged to open automatically if temperature ex- 
ceeded 350 degrees. The purpose of the arrangement was to 
smother any flame that might develop inside machine. 

This machine was designed and installed by the engineers 

of the American Metallurgical Co. and was supposed to be 

Bs safe as it could be made. It is very evident that hazard 

of process was weW known because of the attempts to safe- 

sruard it. An explosion and fire occurred itv ^ m^cVvltve somcr 
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what similar to the one above described on December 7» 1919j 
after which additional safeguards were added. 

EFFECT OF EXPLOSION 

The explosion occurred during the ordinary course of oper- 
ation. Three attendants were in the room at the time, also 
the president and the general manager of the assured, the 
superintendent in charge of plant and a chemist who was a 
brother of one of the higher officials was doing a little experi- 
mental testing about 25 feet from machine. 

There was no loud report and concussion, the explosion 
coming more as an expansive puff from within the second 
compartment of the machine. The sides of the machine fell 
over outward rather than being blown clear of their position. 
The men in the room where not knocked down by the con- 
cussion, but ran out as soon as they couM gather their wits 
to do so, one of them being struck on the shoulder by a falling 
roof beam and painfully injured. 

The force of the explosion seemed to go toward the north 
side of the building, knocking down most of the 12-inch brick 
wall which divided the building into two 50 x 115-foot rooms. 
Behind this wall a number of men were at work at tables 
cutting, packing into gaskets. The falling wall caught sev- 
eral of them, injuring three of them severely. Two of these 
men are still in the hospital and one so badly hurt that his 
recovery is doubtful. 

The explosion also knocked over a large part of the ex- 
terior walls at the west and south, so that these are being 
entirely rebuilt. The 12-inch partition wall at east was not 
damaged appreciably, a few bricks being loosened in the out- 
side of wall. A considerable part of the plank and timber 
roof above and to the north of the machine fell, carrying 
with it the sprinkler piping and putting the sprinkler out of 
service. A large number of the sprinklers opened according 
to statement of superintendent, but exact number could not 
be ascertained because the debris has been cleared away. 

Th Explosion damaged wiring of assured private fire alarm 
system, causing the fire signal to be blown automatically by 
the steam whistle at plant. A large part of the roof took fire, 
the explosion apparently having spread flame to several 
places. It was not possible to get any clear idea of what 
happened as the man in room was too busy getting out to 
give any attention to other things. 

The volunteer department from the town responded quickly 
with their 750-gallon pumper and soon had three ^Xx^-^cwx^ 
playing on the fire, the pumpw \^\d\\^ ^w^xlv^xv Vvov^ "^^^^ 
nearby creek, Assured's employees W^ lo>a:t -^TyN-a-^fc %\.xria. 
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in play, supplied by the two city waterworks connections and 
the 25,000-gallon gravity tank on 85-foot trestle in yard. The 
damaged sprinkler system said to have been shut off to con- 
serve water for the hose streams. Fire said to have been 
entirely out at 11:30, 45 minutes after the explosion occurred. 

Cause of explosion is not known. Officials of assured have 
no theory other than that possibly the double boiled linseed 
oil in the impregnating mixture might have together with 
the cotton in the asbestos lining caused spontaneous com- 
bustion, igniting the benzol vapor. This hardly appears 
probable because of the small amounts of both linseed oil and 
cotton. 

However, if this process is to be again carried on it should 
be in a well detached building, preferably of non-combustible 
construction and so arranged to be damaged as little as pos- 
sible by explosion. Assured have not decided whether process 
will again be carried on; for the present will have impreg- 
nating done by jobbing it to outside parties. 

Before the machine system of drying was carried on, as 
has been outlined, the impregnated lining was air dried. No 
trouble was experienced with the air-drying process, although 
at times large quantities have been in process. The machine- 
dried lining is said to be more resistant to heat and to give 
much more satisfactory service than the air-dried product. 
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FIRE HAZARDS OF GARAGES 



Constructioi^—Lig^hting^— Exposures— Class Increasing in 
Desirability— Vendlation-^Use of Power Machines — 

Private Protection 



By W. W, Mouch, Formerly Inspector, Ohio Bureau 

Garage risks, while not the most desirable class of business 
from a fire standpoint, are coming to be considered a more de- 
sirable class than formerly, when the losses on this kind of ' 
property was much higher. 

Automobile repair shops, like the automobile industry, sprung 
up in a s-hort time, but the various fire-preventive features did 
not develop nearly so fast, so that an unusually hazardous risk 
was brought into existence. Garages were started in all kinds 
of building structures with no private protection and which were 
not designed for the hazards which they were to enclose. But 
experience in the wake of time has wrought a great many changes 
in the automobile risk. Legislation enacted by the state and city, 
the aid of fire societies, rating bureaus and companies all have 
helped to reduce the fire hazards of the garage and make it a 
more desirable form of liability for both the assured and com- 
pany. With this in view the fire companies should have a more 
profitable experience with the garage lines in the future. Hav- 
ing had the opportunity of inspecting several of the more mod- 
ern garage risks, I will attempt to set forth their various features 
in conjunction with any ideas that I may happen to have from 
the standpoint of an insurance engineer. Naturally, that is one 
envolving the eliminating and reducing all hazards to the lowest 
degree which in turn effects a minimum insurance cost 

CONSTRUCTION 

The ideal garage structure of the present day should be of 
brick construction and of sufficient area as to make it possible 
to store large numbers of cars and still maintain re^lar aisles, 
so that all parts of the building will always be accessible. Where 
feasible to do so, the structure should be confined to one story 
with no basement, except a small one for heating apparatus. 
The storing of automobiles in basements, and repairing in the 
same, present an undesirable and often unnecessary fire hazard, 
for the reason that they are rarely well ventilated^ ^Kv^lV^ \s»2«s«. 
them conducive to collecting femmaXA^ n^V^^^ *>sv '^'^'^^,;^ 
which are not the most accessVbVe. T\v^ \»:s.^xat'^N- ^kcjcj "^^ 
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sufficient size to contain the heating furnace, which is usually the 
hot water or steam type. From this heat may be supplied for 
the entire structure being conducted by iron pipes to steam 
coils or radiators which are hung on metal brackets. Where 
steam pipes pass through combustible material, a clearance of 
1 inch should be given. Here, also, all other heating outfits, such 
as gas, hot water heaters and the like may be installed. A final 
touch is added by the installing of a standard automatic fire door 
on the basement opening, thus cutting that section oflF entirely. 

While it would make for an ideal building to have the roof 
of incombustible construction, such as re-inforced concrete, yet 
it would involve excessive costs, especially if the main part of 
the roof is of the arched, dome type, which is the more prefer- 
able for garages in that it permits thorough ventilation and 
natural light facilities. This type of roof may be criticized in 
that it causes large areas which aid the spread of fire. But this 
hazard can be partially offset by constructing the roof supports 
of steel and covering the same with an approved roofing. 

All flooring should be of concrete or other incombustible 
material, except in the office section, where wood flooring is not 
undesirable, if laid on concrete with no air space between, and 
does not exceed 5 per cent, of the total area. 

UNBROKEN AREAS 

There is no doubt that one reason so many garage losses are 
total, is because they are usually large open buildings with no 
division walls to halt the rapid spread of flames, which is very 
characteristic of oil fires. This condition can be greatly obviated 
in the garage risk of today by constructing the risk in three 
divisions with 12-inch division walls extending through the roof 
with a parapet of 18 inches in height, and all openings protected 
by double standard, automatic fire doors. This arrangement 
makes it feasible to confine one section for offices and show 
room, one for storing new and used cars and accessories, and 
the third part for the various features of repairing. In this 
manner the hazards are well separated, the building being 
divided into three distinct fire risks and the resulting insurance 
cost is lower. 

The matter of lighting is an important matter in any kind of 
a fire risk and becomes especially so in a risk of this class. It 
goes without saying that all electric wiring should be in steel 
conduit and conform in all particulars to the standards of the 
National Electrical Code. The bulbs should be of the vapor 
proof type, so that the "open light and heat" hazard may be 
/njnimized. In the repairing department there is need for the 
frequent use of drop cords and movable lights, which in time 
develop many wiring defects through \.V\t A^V^TViT^NSoTv ^i vVve. 
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cord. By means of automatic cord winders, which roll up the 
extension when released, and which are suspended from over- 
head, this can be eliminated as the cord is always in the air and 
free from contact with anything except when in use and is not 
left strung about here and there or wherever it ha^ypens to be 
in use last. 

The walls should be constructed of solid brick, stone or re- 
inforced concrete at least 12 inches thick (8 indies if re- 
inforced concrete) with parapet extending 18 inches above the 
roof, on all sides and 12 inches thick. "Open finish" construc- 
tion in the walls and ceiling is to be preferred, although "ceiled 
finish" in the office section is not objectionable, provided it does 
not exceed 5 per cent, of the total area. Ceiled space in walls 
and ceilings provide convenient places for fires to originate 
where they may not be discovered for some time and in addition 
the flames are difficult to check because of their inaccessibility. 

Few assureds take into consideration the hazards that their 
building is subject to, from other risks. A fire rate may be 
readily divided into three parts, which are construction, occu- 
pancy, and exposure. All are of equal importance in determin- 
ing the amount of fire liability to which any particular risk is sub- 
jected. The matter of parapets has already been discussed. How- 
ever, if a structure is exposed because of windows in the walls, 
the parapets will not cut off all exposure unless the window open- 
ings are protected with wired glass windows having metal frames. 
Even with conditions as above, a building may still be subject to 
angular exposure through the roof where other buildings stand- 
ing close by are much higher. 

SPEOAL HAZARDS 

Though the automobile repair shop has a number of various 
fire hazards, yet they are all either directly or indirectly related 
to the gasoline or flammable vapor hazard. Gasoline vapors and 
gases given off by running motors are always present, which 
hang close to the floor and often in such quantities as to en- 
danger the health and lives of employees. No amount of over- 
head ventilation will correct this condition, so that another means 
is necessary if this hazard is to be lessened. 

This is being accomplished in the modern garage by means of 
a blower system which is similar to that used in wood-working 
risks for the disposal of wood refuse. A large fan is installed 
in one end of the building above the floor some 15 feet or more. 
The fan is operated by an induction motor of sufficient horse 
power. A large metal pipe or pipes (depending on the size of 
the building) are attached to the blower, which are eYLt^x\Afc^ Vk>. 
a straight line the length of the buWdm^. Kv v^X.tv^^'s. ^>kX'^ ^^ 
dropped to the Roar from the mam \me, vWs ^xsa^Avvv*. vcv^ '^^^ 
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to gather all gases and vapors, which are discharged outside. 
When it is desired the fans may be reversed to blow fresh air 
into the building. This feature in the event of fire may easily 
become an agent in the spreading of flames. So that the air suc- 
tion in the pipes will not aid the spread of flames, the motor 
should be equipped with a remote control switch. This fire 
possibility could also be controlled in another way. The end of 
each duct at the floor should be provided with an automatic 
damper controlled through the aid of a fusible link and chain, 
thus causing the draft to be cut off tlje moment any flames <would 
come close to the duct. 

HANDLING GASOLINE 

The operation of gasoline cleaning and washing, handling of 
gasoline in open receptacles and charging automobiles in the 
building is being discontinued as it should be, for it presents 
one of the worst hazards. Automobile men long held the opin- 
ion that nothing could be substituted for gasoline in cleaning 
parts. But time has proven conclusively that there are other 
methods just as efficient Probably the best, which is now used 
by many, is that of hot water. Large metal tanks are installed 
which are preferably heated by steam. This method presents 
little or no fire hazard and will do the work as well, although 
not so quickly, possibly. With the use of the present day out- 
side gasoline pumps, there is no necessity for performing such 
a hazardous feature inside of the building. 

Forging is done in most shops in the form of "burning out" 
carbon in motors, this method having taken place of the older 
and safer scraping plan. This substitution has taken place be- 
cause the "forging" method is quicker and requires less me- 
chanical work. However, I seriously doubt whether fire pre- 
vention should be sacrificed for time and trouble. Further it 
is claimed by skilled mechanics that the "burning out" of carbon 
is detrimental to the motor. Where such a process is carried on, 
it should be performed in a separate room for that feature or 
outside of the building. 

In risks with a high combustibility such as tihe garage, the 
"open heat and light" hazard is always present and may well be 
termed a "necessary evil," because of the nature of the risk. 
Nevertheless this fire possibility can be reduced to a great extent 
through the installation of standard wiring with vapor proof 
bulbs and the arrangement of the heating apparatus as described 
elsewhere in this article. With the above matter taken care of 
one still has the various gas soldering pots, gasoline blow torches, 
axyfgren-acetyltne welding torches and sometimes coal forges. 
jBut it is possible that in the future the hazards of these devices 
fvi/I probably be decreased a great deaV \>v ^^ >3i^^ ^^ ^^Vx\r. 
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furnaces, whioh can be designed to fill the various uses that the 
above are now used for. In fact, some progress has been made 
in this line by the use of kerosene torches that are now on the 
market. 

PAINTING AND REBUILDING 

Though not found in all garage risks, painting is done in the 
most of them, and especially so in the risks that deal in used 
cars, which are rebuilt. This is a hazardous operation under the 
best of conditions, which rarely exist, for the reason that it is 
usually a feature which is added later or because the arrange- 
ment of the building prohibits any other plan. Like all other 
processes involving high hazards, it is more safely performed in 
a separate room for that purpose with a standard cut-off. No 
open heating devices should be permitted in painting rooms. If 
due care i€ to be maintained, the gasoline should be removed 
from the cars, and all painting accessories such as turpentine, 
varnish and other material used for thinning should be stored 
in approved safety cans. When taking these precautions it is 
best to keep <Hily a day^s supply of such materials in the building, 
the reserve stock being stored outside in a building for that 
purpose, or in a fire-resistive room. 

Battery repairing and recharging presents the same fire haz- 
ard as the "open heat and light" hazard, though probably not in 
the same degree for the reason that battery repair work is 
usually confined to one section of the building, while "open 
heat and light" often, occurs in all parts. In repairing batteries 
small gas hot plates are used to heat the kettles containing the 
tarry compound, used in sealing the batteries. This in itself does 
not present a serious fire hazard. However, the arrangement 
of the gas hot plate may cause an undesirable condition, in that 
they are often set on a wood bench with no protection under- 
neath. Naturally, when the flame is covered a part of the heat 
is radiated from the kettle and absorbed by the wood which 
gradually becomes charred, and later when conditions are just 
right a flame ensues. Large losses often start from a seemingly 
small hazard, which is in accordance with what someone else has 
so aptly said, "the largest blazes often originate as small ones." 

Another source from which a great many losses have developed 
is that of "back firing" of motors and motor testing inside the 
building. A car will sometimes stand all night in the building 
with a leaky carburetor, causing the place to be filled with flam- 
mable vapors. On starting the motor in the morning it may 
happen to back fire, and if conditions are right an explosion 
follows. Of course, the testing of motors is a necessary feature 
of the business, but at times a serious one, not only because of 
the explosion possibility, but the fire Vv^lz^t^ *m >Ocv^ ^"ax \\.vtS^ v^ 
not to be disregarded, 
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USE OF POWER 

The average garage needs little power and what it does re- 
quire can best be served by electric motors, all things considered. 
However, there are differences in motors, which are not ordin- 
arily considered. The open, brush-type motor should not be 
used at all unless it is enclosed according to the standard specifi- 
cations for the same. But on the contrary this is unnecessary 
expense and trouble when the induction type of motor can be 
used just as well without any enclosures. At any rate, regard- 
less of type, the motor is best located, from a fire standpoint, on 
the ceiling or at least 4 feet above the floor, where such is 
feasible. In this position it is less subject to dust and flyings, 
or flammable vapors. At times it is not always possible to lo- 
cate motors above the floor because of mechanical or structural 
reasons. 

No argument is needed to sustain the statement that the gar- 
age risk has its full quota of fire hazards, some of which are 
often held to be negligible by some assureds, who, through their 
own lack of appreciation of possible sources of fire, often increase 
the hazards unnecessarily. This is especially true of oily rags 
and workmen's greasy clothes. The occupant is sometimes con- 
tent to allow oily rags to lay about any place where the sun's 
rays can play upon them or to hang workmen's clothes in small 
wooden lockers that have no ventilation. Obviously, in the eyes 
of one, who is acquainted with the results that such conditions 
cause, they can only be safely taken care of by metal waste cans 
with self-closing lids and legs at least 4 inches high, and by 
installing metal lockers which are well ventilated. Posting "No 
Smoking" signs may seem of small importance, and while their 
presence is not supposed to completely do away with the smoking 
hazard, yet they will minimize it, for the average person will 
comply with the request if he sees the sign at all. If he does 
not heed its warning, he will at least continue in a more care- 
ful frame of mind, all of which is worth something. The chief 
difficulty is met with the customer who is constantly coming in. 
But it should be seen to that all employees refrain from smok- 
ing not only in garages, but other risks having a high combus- 
tibility or where more than 5 hands are employed. 

Another hazard which has to do with cleanliness and which 
is prevalent in all risks where oils are kept in any quantity, is 
that of using saw dust to soak up oil from the floor. Obviously 
this habit needs no warning, for its hazard is too apparent, in 
spite of the fact that so many seem to disregard its danger. In 
this connection I would personally advise the use of sand to 
absorb wasted oils. 
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PRIVATE PROTECTION 

One of the last things to be considered, but not least im- 
portant, is that of private protection. The approved 1 quart 
type of chemical extinguishers should be distributed about the 
building (one for each 2,000 square feet of floor area on each 
floor) in accessible places. The carbon-tetra chloride extin- 
guisher is preferable to the carbonic-acid type for the reason 
that they are more effective for oil fires and are more quickly 
brought into action. In the State of Illinois I understand that 
the carbonic-acid type is not accepted by the rating bureau in 
garages at all. 

Standpipe and hose systems are never found in the garage 
risk, nor is their installation advisable. £eing intended prim- 
arily like the extinguishers, for first-aid use, they are of no 
value in quenching oil fires, as they merely add to the fury of 
such a blaze rather than diminishing it. 

If the business is not carried on day and night, standard 
watchman's service should be maintained either in the form of 
A. D. T. or portable, approved clock. From the standpoint of 
the assured, the portable clock system is much the better for 
the reason that it is much dieaper to install, costs less to main- 
tain it, and renders t^e same service. Of all the various forms 
of private protection the watchman service is probably the most 
important During the day there is always a number about to 
fight any fire that may start. But after business hours a fire 
may start from any number of causes, and since, in the case of 
a garage fire, the first few minutes usually decides whether the 
loss will be large or small, the night watchman becomes highly 
important. 

Fersonally, I have had the opportunity of inspecting a great 
many garages located in all parts of the State of Ohio in the 
last year, but very few of them would compare with or measure 
up to the standards which I have discussed above and which I 
believe are a real necessity in the average garage risk, if it is to 
be all that it should be, considered from most any viewpoint. 
But the best of conditions can only be attained through the edu- 
cation of the assured along fire hazards. The right person to 
give that service is the agent writing the line. So that what is 
needed is more agents with a thorough knowledge of rating. 
Then the assured can hope for lower rates, the companies for a 
better class of business and the public for less loss and waste of 
property. 
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LEASEHOLD INTEREST INSURANCE PRACTICE 



Deducting Interest for Unexpired Term; Necessity for Fire 
Clause in Policy; New York and New Jersey Statutes 



By William A. Riordan, Manager, New York Local Depart" 

ment, Sun Insurance Office 
This form of insurance, in most cases, is very desirable, but is 
not solicited by most companies because of the limited knowl- 
edge of the underwriters on the subject, or, in the case of those 
more versed, they find considerable time is consumed in explain- 
ing to the average broker the extent, if any, of the insurable 
interest existing. It very frequently develops that the assured 
has been misled into believing he has something to insure by 
some one who did not understand this form of insurance. This 
somewhat disagreeable situation could be remedied considerably, 
if not corrected altogether, if more were known on the subject. 
This appears to be a particularly desirable time for the broker to 
solicit this form of insurance as business is very quiet and the 
broker can devote more time than he could if business were 
booming. It is with the thought of helping develop whatever 
knowledge brokers have of this class of busines;s and to enable 
the underwriters to acquire a more comprehensive understanding 
of the numerous features involved that this article was prepared. 

INSURABLE INTEREST 

The first and more important thing is establishing the insur- 
able interest. It is not sufficient to assume that this exists 
because a broker or agent submits a line, as my experience has 
proven that a number of persons confuse the profits of a busi- 
ness with the profits of a lease and attempt to insure the former 
as Leasehold Interest. , 

This insurable interest may result from any number of causes 
but the one most commonly^ responsible is in the case where 
premises are leased, and, in turn, re-leased for a larger figure 
than is being paid by the first lessee. It is this excess which is 
the insurable feature. The owner or lessor is never entitled to 
Leasehold Insurance, nor is the lessee entitled to straight Rent 
Insurance. There are, however, instances when a lessee agrees 
to continue to pay rent during the term required to repair a 
damage caused by fire in which case the lessee should secure 
Rental Liability Insurance. 

FIRE CLAUSE 

A very large percentage of lease agreements entered^ into con- 
/a/n an express provision in writing as lo \.\ve l^Tmvuation of the 
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lease in case of damage by fire. It is this clause which means 
most to the underwriter since its wording decides when the 
company must pay. The most satisfactory clause is the one in 
which the building leased must be totally destroyed by fire before 
the lease is cancelled. At this point it is well to mention that 
where the demised premises are only a part of a building and 
the destruction of same shall operate to cancel the lease, the 
proposition becomes relatively less desirable than if the termina- 
tion of the agreement were contingent upon the destruction of 
the entire building. 

Any clause based on other than total destruction, or one which 
gives the lessor or landlord the sole right to decide when it 
becomes necessary to rebuild, should be scrutinized very closely, 
as the lessor may consider it profitable to demolish the undam- 
aged portion of a structure in order to rebuild and make a new 
lease at a much higher figure which would result in a handsome 
profit to him. 

Fire clauses vary very much in their wording all the way 
from total destruction to a simple untenantable condition. 

I have seen a clause which provided * * * in the event that 
the premises hereby leased shall be rendered untenantable by fire 
the lease shall be cancelled * * * This is very undesirable and 
should not be written as it places no limit as to the extent of the 
damage. Such a clause would result in a total loss under the 
leasehold policy and a comparatively small loss to the building 
policy, which is manifestly unfair, since both policies are written 
at the same rate. I do not intend to convey the thought that we 
cannot accept commitments under any but a total destruction 
clause. I have issued policies which contain clauses giving the 
lessor the right to rebuild if in his opinion the damage is exten- 
sive enough to warrant same, but these policies are on fireproof 
structures, which under the most unusual circumstances are not 
likely to be damaged severely, and therefore would not pay him 
to rebuild. 

When a lease does not contain a fire clause the Common or 
Statutory Law of the state where the property is located takes 
precedence over the conditions of the lease. The wording of 
the laws ol New York and New Jersey are as follows : 

NEW YORK STATUTE 

**When any building which is leased or occupied or so injured 
by the elements, or any other cause, as to be untenantable and 
unfit for occupancy, and no express agreement to the contrary 
has been made in writing, the lessee or occupant may, if the 
destruction or injury occurred without his fault or neglect, 
quit and surrender possession of the leasehold prernises, and of 
the land so leased or occupied; and he Is xvoV VvsiJ^^ N-^ '^;^ 
lessor or owner rent for time subsecvviexvY \o \>cv^ %>ax\^'^^'^'^ • 



NEW JERSEY STATUTE 

"Whenever any building: or buildings erected on leased land 
shall be injured by fire without the fault of the lessee the land- 
lord shall repair the same as speedily as possible, or in default 
thereof, the rent shall cease until such time as such building or 
buildings shall be put in complete repair ; and in case of the total 
destruction of such building or buildings by fire or otherwise, 
the rent shall be paid up to the time of such destruction, and 
then, and from thenceforth, the lease shall cease and come to an 
end; provided always that this section shall not extend to or 
apply to cases where the parties have otherwise stipulated in 
their agreement of lease." 

It is well to insist that a fire clause be made a part of each 
contract issued as it prevents collusion between the parties to 
the agreement, which is remote, as the moral hazard is investi- 
gated closely, but as the element of human nature plays a big 
part in our business collusion is always possible. 

AMOUNT OF INSXmANCE 

I have always maintained that it is contrary to good under- 
writing to issue a policy for an amount equal to the iull profit 
to be realized by the assured during the term of his lease, which 
would place the assured in a position to profit as the result of a 
fire. This would be brought about in the following manner: 
The policy even though it have a depreciating feature would 
agree to pay the assured not exceeding the amount of the policy 
less so much per month for the time that had elapsed from the 
inception of the policy to the jday of the fire. In this^ way the 
assured would receive at one time an amount which if he did 
not have a fire he might not get for several years, and^ he 
would thereby benefit as he could invest a large sum so acquired 
to a much better advantage than the sums realized, monthly. 
This was not contemplated when the form of policy was adopted, 
as all we are expected to and should do is to indemnify for 
actual loss. 

The foregoing contention is shared by a number of experi- 
enced underwriters and several of the companies have drawn 
new forms, which provide for the reduction of the amount of 
insurance by a certain rate of interest ranging from 4 to 6 per 
cent (this percentage, however, being optional with the individ- 
ual company), but, in my opinion, 4 per cent is fair as an aver- 
age interest rate. In other words, after the amount of pros- 
pective leasehold profit is determined, the company will proceed 
to arrive at the amount at which the policy will be issued by 
deducting from the principal sum whatever rate of compound 
interest for the term of the lease they decide on. The result of 
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such operation would be an amount which if invested at the 
interest rate used in computing same would produce a figure 
equal to the total prospective income of the assured during the 
term of the lease. I have attempted in a limited way to dis- 
tinguish between the method of granting insurance under this 
form in the past and the plan of incorporating the interest 
feature which should be generally adopted, as it pays the loss 
and no more, which cannot be said of the old method. 

When the sub-leases are equal in term to that of the original 
lease, it is entirely in order to issue a policy for one, three or 
five years, as the assured has what appears to be a guaranteed 
income under the terms of the sub-lease; but in the case of 
his inability to secure a tenant whose lease will terminate at 
the same time that his does, or in the event that he chooses not 
to grant sub-lease for as long a period, having in mind the 
possibility of rents increasing as a general thing, or the particu- 
lar neighborhood improving so that he will be in a position to 
secure a higher figure three years hence; the policy should not 
be written for ah amount greater than the actual profit accruing 
to the assured during the term of the sub-lease. In other words, 
if a man rents a building for a term of ten years at a yearly 
rental of $10,000 and sub-leased it for two years for $20,000 per 
annum, he would not be entitled to more than $20,000 insurance 
less the interest feature referred to above, which is his profit 
for the term of the sub-lease at $10,000 a year. Some persons 
have an idea that the company should grant $100,000 insurance, 
based on the full term of the original lease. This is neither 
right nor possible as he may not be able to re-lease the property 
at anywhere near the price he is getting now. 

Another form of Leasehold Interest which is offered the com- 
panies quite regularly is that which is sought to indemnify the 
assured in the event that he loses his present premises and is 
obliged to make a new lease either at the same location or some- 
where else at a greater figure than he is now paying. Granting 
insurance under this form must be done with utmost care, and 
the term of the policy should not exceed one year in order that 
each individual contract may be reviewed as it comes up for 
renewal, as conditions may have changed during the life of the 
contract, which in the judgment of the underwriter will make 
it undesirable business. This eliminates the need for keeping 
the suspense files choked up with a lot of daily reports neces- 
sary to periodically review long term policies. 

The most troublesome feature under this form is the granting 
of an equitable amount of insurance. The plan usually adopted 
is to limit the amount of insurance to the increase of rent the 
assured would have to pay during the tve:^\. V^c> ^^-jsx^ <^^.^^^s» 
present lease. If a man has a ten 7^211 V^-a.^^ xcsaAfc "^^-^^^ -j^'^c^'^ 
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ago, at $10,000 per amium, whidi has advanced in value to 
$20,000 per annum, it would probably be safe to issue a policy 
for $20,000, which is the estimated increased rental for two 
years. I have consulted with a number of real estate experts 
who agree that rents in mercantile establishments cannot pos- 
sibly come down in less than that time, because of the high cost 
of labor and building materials, which make it necessary to 
charge unusually high rentals to get a fair return on an invest- 
ment. 

It is not practicable to introduce tiie interest feature in this 
form of Leasehold Insurance, as we are insuring against a 
probable expense instead of a prospective profit 

CO-INSURANCE 

When a form does not provide for a gradual reduction of the 
amount of instu-ance a co-insurance clause must be used to pro- 
tect the companies. 

It is poor underwriting judgment to use a non-depreciating 
form on a policy insuring the last year of a lease as the assured's 
profit diminishes as the lease draws towards its maturity and 
an insurance policy should not pay a profit which does not exist 
at the time of the fire. This would happen and would tend to 
create a very severe moral hazard if a man had a policy' which 
would pay him $10,000 profit the month before his lease expired, 
when that was his profit for a full year. A depreciating form 
would only pay him $833.33, which is 1/12 of $10,000, and all he 
is entitled to. 

The depreciating form is the best and should be used whenever 
possible. 

A Leasehold oflFering should never be accepted unless the Fire 
Qause accompanies same and is found to be acceptable. 

In summing up the details necessary to pass judgment, the 
underwriter must know: In the case of the straight sub-lease 
feature : 

Term of original lease and date of same 

Rent paid 

Term of sub-lease 

Rent received 

The excess received over the amount paid is insurable for the 

term of the sub-leases less interest as explained before. 
In the case of increased rental value of the leased premises: 

Term of lease and date of same 

Rent paid 
Present rental value of premises (this should be checked up 
by consulting with a real estate dealer familiar with the prop- 
erty) only the excess between rent paid and present value is 
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PORTLAND CEMENT MILLS 



Varied Processes and Hazards — Construction of Plants- 
Protection — Fire Losses — Use and Occupancy 

Coverage 

By W, M. Krieger, Inspector, Ohio and West Virginia Inspection 

Bureaus. 

Portland Cement is now considered next to iron and steel as 
our most important building material, and the production of this 
in the United States now amounts to over one hundred millions 
of barrels annually. In the United States Government's specifi- 
cation for Portland- Cement the following definition is given: 
"Portland Cement is the product obtained by finely pulverizing 
clinker produced by calcining to incipient fusion and intimate and 
properly proportioned mixture of argillaceous and calcareous 
materials, with no additions subsequent to calcination excepting 
water and calcined gypsum." 

In Ohio and West Virginia two processes are employed for 
the manufacture of Portland Cement, the dry process and the 
wet process. The dry process is employed exclusively for the 
manufacture of cement from cement rock and limestone, and 
also from limestone and shale. The wet process is employed by 
plants using marl and clay. 

THE DRY PROCESS 

Through the^ middle and southern parts of Ohio and also in 
West Virginia the dry process is used. The limestone is blasted 
with dynamite or broken with pneumatic drills from the quarries 
and transported to the mill either by steam, electric power or 
gravity railroad. The limestone is first broken up, as it comes 
from the quarries, in crushers of the coffee mill type, run by 
electric motors. The clay is transported by the same method 
as the limestone. Both the clay and limestone are dried by being 
passed through slowly rotating iron cylinders which are either 
heated by coal or natural gas. The limestone and clay comes 
into direct contact with the flame and the f^ases pass out of the 
dryers into either metal or brick stacks. The clay and lime- 
stone after being dried are mixed in the proper proportion and 
stored in either iron storage tanks or concrete bins. The mix- 
ture is then ready for the grinding, which is either done in ball 
mills or in Kominuter and Lehigh Fuller Mills, and it is ground 
so that 95 per cent will pass through a 100 mesh sieve. The 
ground raw stock is stored in iron hoi^et^ ^Va>K.^^ -^ ^^ xij^-s^"^'^ 
end of th^ kiln mills, 
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The kilns are constructed of steel, cylindrical in shape, and 
are from 60 to 150 feet lon^r. They are lined with 8 indies of 
fire brick and set at an angle and are rotated slowly by in- 
dividual electric motors. These kilns are heated by pulverized 
bituminous coal and the fuel is introduced witih an air blast 
at the delivery end of the kiln. The finely ground raw material 
is fed at the upper end of the kiln, passing slowly through at a 
gradually increasing temperature until it comes out at the de- 
livery end in the form of a clinker. The temperature of the 
kilns while in operation runs from 2,000 F. to 3,000 F. 

The clinker when coming from the kilns is quenched with 
water and then passed through coolers. There were two types of 
coolers found, the horizontal and the vertical. The horizontal 
is a metal cylinder from 20 to 30 feet long and 3 feet in diameter 
and rotated slowly by an electric motor. The vertical type is a 
metal cylinder somewhat larger, with shelves and plates arranged 
so that the clinker will pass through slowly. In both types air 
is forced in at the delivery end to aid in the cooling. 

The clinker is then conveyed to the finishing mill, where it is 
ground either in ball and then tube mills or in the Griff en type 
of mill, and finally in the tube mill. The clinker is ground so 
that 92 per cent will pass a 100 mesh sieve. In order to regulate 
the set of cement, since the clinker ground alone would set very 
rapidly, it is necessary to add to it calcium sulphate in the form 
of gypsum. As this can be most easily mixed with the cenient 
during grinding, it is the usual practice to add the retarder to 
the clinker before the clinker is ground. The amount of gypsum 
runs from two to three per cent of the weight of clinker. After 
being ground the mixture, which is now cement, is conveyed to 
either the storage bins or direct to the automatic sacking ma- 
chines, which blow the cement into bags. 

In the cement mills of Ohio and West Virginia, pulverized 
bituminous coal is used for fuel in the kilns. The coal is first 
crushed in iron mills and then elevated to an iron -hopper over 
the drier. The drier is a revolving iron cylinder with an addi- 
tional iron cylinder on the inside and the whole is set at an 
angle from the feed to the delivery end. A brick furnace at 
one end furnishes the heat and the hot gases pass through be- 
tween the inside wall of the larger cylinder and the outside wall 
of the smaller cylinder, the coal tumbling through the smaller 
cylinder. The dried coal passes from the delivery end of the 
coal driers and is elevated to hoppers by bucket conveyers. The 
coal then passes by gravity through a metal chute to the grind- 
ing mills, where either the ball or tube type, or Fuller or Bonnet 
mills grind the coal to a fine powder. The coal is then conveyed 
to the kiln room by screw type conveyers. The conveyers are of 
3/2 enclosed metal type and deliver the eoa\ \tvlo ^^m-aW ?.lot^;g,e hoi?- 
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pers in front of each kiln. The coal is automatically fed from the 
bottom of the hopper by a screw conveyer enclosed in an iron 
pipe, the end of which is connected to the air blast pipe leading 
to the kiln head. The pulverized coal as it falls from the feeder 
into the air duct is met by a blast of air which forces it into 
the kiln in such a state of distribution as to insure rapid and 
complete combustion with intense heat. The flow of fuel is 
controlled by a geared friction wheel run from a line shaft 
while thd air is controlled by a slide valve in the branch pipe 
from the general air blast. 

THE WET PROCESS 

The operation of the wet process plant differs from the dry 
process only up to the point whefe the mixed ingredients enter 
the rotary kilns, from which latter point the methods and hazards 
are identical. In the northern part of Ohio, in the Lake Erie 
district, the wet process is used. In this process the raw stock 
consists of marl and clay, both being handled while in the moist 
condition. Marl is a natural deposit of carbonate of lime rang- 
ing from 40 to 90 per cent of carbonate. It is found in the 
marsh lands along Lake Erie and is taken from its deposit by 
steam shovels and conveyed to the plant by small steam rail- 
ways. The clay is transported by the same method. At the 
mill the clay and marl are mixed together with water and stored 
in^ tanks, from whence it is fed into tube mills, wliich grind it 
into a thin slurry. From the tube mills it is pumped into storage 
tanks, where agitation is continued by large mechanical agitators. 
From these storage tanks it is pumped to hopper feed tanks over 
the feed ends of the kilns. The slurry enters the kilns in a 
moist condition, holding from 35 to 45 per cent of water, which 
is vaporized and driven off as steam as the slurry progresses 
through the kiln to the delivery end. The process from this 
point is identical with the dry process as described above. 

POTASH RECOVERY 

The recovery of potash from the waste gases that are given 
off from tiie cement kilns is comparatively new and was found 
only at one plant in the two states. This plant, The Ironton 
Portland Cement Company, recovers the potash by means of 
Cottrell condensers, which precipitate dust from gases by means 
of electricity. Not all plants have sufficient potash in the raw 
limestone to make this business a profitable one; however, at all 
dry process plants, w'here they use limestone, there is some 
potash in the waste flue gases. The kiln gases are conducted 
to the recovery building through a concrete tunnel by meaus c^l 
a large suction fan. A Cottrell condeiv^^T \?> YvsiXhxvwjE, x^ort^ /^-^^^ 
a battery of hollow tubes twelve incYves m ^Y-aLXcv^V^t -axv^ 'ssv-f^s.'^^ 
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feet long, with one hundred and twenty tubes to a battery. At 
this particular plant there are four batteries of these con- 
densers. Down through each of these hollow tubes is sus- 
pended a number sixteen wire with a weight on the end to 
hold it in place. These tubes are placed vertically, side by side, 
and the kiln gases drawn down through them. A current of 
75,000 volts is passed through the wire, which acts as a positive 
pole, while the sides of the tubes act as the negative pole, onto 
which the dust is deposited. At half hour intervals the current 
is shut off and also the flue gases, then automatic hammers knock 
loose the dust from the tubes, causing it to fall on conveyers, 
which take it to the bleaching house. The potash salts go into 
solution when the dust is mixed with hot water in large wooden 
tanks. The dust is filtered off and the solution evaporated under 
a vacuum. The product resulting from the evaporation is a 
mixture of potassium sulphate and potassium chloride, which is 
sold for fertilizer. 

CONSTRUCTION 

The majority of the plants in Ohio and West Virginia are of 
incombustible construction, either of reinforced concrete or 
skeleton steel, in most cases with unprotected steel work. At 
most plants the smaller outbuildings, such as machine shop, 
office, barns, supply houses and in some cases bag storage and 
repair house, are of ordinary joisted frame construction. At 
65 per cent of the plants the coal grinding and drying depart- 
ment is connected to the main building. At the same percentage 
of plants the power house is detached from the other mill build- 
ings. The contents of the buildings grade incombustible except 
the coal pulverizing, packing, shipping buildings and bag storage 
houses. 

COMMON HAZARDS 

The majority of cement mills use electricity for light and 
power, either generating the current in their own power houses 
or obtaining it from a public utility company. Individual motors 
are usually found running each kiln and mill. In the majority 
of coal grinding buildings induction or non-brush type motors 
are used, but some^nills use open brush type motors. The main 
cement mill buildings are not heated. In some cases the office, 
machine shop, packing and shipping departments are heated 
cither by exhaust steam from the boiler house or by gas, coal 
or coke stoves. Most of the power and transformer houses are 
of incombustible construction with boilers well set in brick 
and metal stacks passing through incombustible roofs. The 
electric power wiring to motors is in all cases installed in stand- 
3rcf conduit, while some of the light wiring is open work and 
poorly installed. 
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SPECIAL HAZARDS 

The outstanding and most serious fire hazard in a cement mill 
is in bituniinous coal grinding. At 65 per cent of the cement mills 
in Ohio and West Virginia the coal drying and grinding build- 
ings are connected to either the kiln burning, raw grinding de- 
partment or finish grinding department, or to all of these, which 
is not a very desirable feature. In the coal building it is pref- 
erable to have the coal drier and coal pulverizer separated by a 
standard fire wall, with no communicating openings except the 
openings for conveying machinery. At all plants the coal drier 
and pulverizer are etiher in the same room or in comnmnicating 
rooms without a standard cut-off. The coal, after being dried 
and pulverized, is hig'hly flammable and the dust is subject to 
explosion if it comes in contact with an open fiame or spark. 
It is desirable that all electric light bulbs in the coal grinding 
section be encased in vapor proof globes, but in no one case are 
there any of these globes. Induction type motors are found at 
most of the plants in these sections. The Ball mill, the Fuller 
mill and the Bonnet mill are the three grinding devices in use, 
of which the Bonnet mill is thought to be most hazardous, for 
the reason that air is used to separate the fine particles of coal 
from the coarser ones at the rolls. Only one plant has a Bonnet 
installation. It is desirable that the coal conveyers from the 
grinding mills to the kiln building should be encased entirely 
in metal and of the screw type, and this is the case at all of 
the plants. Good ventilation in the coal grinding room is de- 
sirable in order to lessen the possibility of an explosion, but at 
half the plants the coal dust is very thick on account of poor 
ventilation. 

At only one-half the plants visited did the coal pass over mag- 
nets in conveyors or hoppers before entering the mill. At twc 
plants inspected the question came up as to the real value of 
having magnets on conveyers and hoppers. At one of the plants 
the superintendent demonstrated that there were already sparks 
in the mill. By removing one of the plates on the side of a 
Bonnet mill a steady stream of -sparks could be seen while the 
mill was running idle. The superintendent advanced the idea 
that the reason the sparks did not set the coal dust on fire when 
coal was being fed through it, was that not enough air was 
present for combustion, the mill being practically air-tight. At 
the other plant the superintendent was under the same impres- 
sion as to the value of magnets, and in this case Fuller mills were 
used. Although in some cases magnets might not prevent sparks 
in the mill, they will at least prevent metal from entering the. 
mill and damaging it to such en exltivX. VJcvaX -axv t^'^^^iv^rci^Ns^!^?- 
occur. Also they might prevent m^\.^\ ixom ^tv\!w:vw?> "^^^ '^'^ 
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and becoming heated and through accident pass through the 
mill, causing a fire in the conveyers or hoppers. 

At one plant quite a little trouble was experienced, due to the 
fact that straw was mixed with the coal when received. This 
straw is put in the bottom of gondola dump cars at the mines 
to keep the coal from sifting out. When the coal and straw 
pass through the coal driers the straw often becomes charred 
and sometimes bursts into a flame. The burnt straw is not seen, 
but passes into the conveyers and grinding mills, where it comes 
in contact with the coal dust. The manager at this plant stated 
that they had several small fires from this source, but he had 
found no satisfactory method for removing the straw. 

The next most serious hazard of the cement mill is found in 
the kiln room in the storage, handling and method of. burning the 
pulverized bituminous coal fuel, as there appears to be the pos- 
sibility of a dust explosion due to the delivery of an excess of 
fuel from the feed hoppers which may happen in an approved 
system, when through accident or from carelessness the deliv- 
ery of fuel through the feeding device has been stopped; hence 
any system which does not provide for shutting off the feed 
before the air blast ceases, or does not provide shut-off valves, 
is dangerously defective. At all plants a separate means is 
provided for controlling the air blast and the coal feed. Also 
any system which does not feed the coal from the hopper to 
the kiln by a screw conveyer is defective for the reason that 
when a screw feed is employed only a certain amount of fuel 
can be fed at one time and never a large excess. All plants ex- 
cept one employ a screw fed fuel control. 

In the kiln building it is important that no woodwork be 
placed in the immediate vicinity of the delivery end of the kiln 
where the hot clinker is discharged. At nearly all plants the 
kilns and stacks have incombustible surroundings. 

The rock crushing, stone and clay drying, raw grinding and 
finish grinding constitute mild hazards with the exception of the 
stone and clay driers, which should be kept free from wood- 
work. At many plants the driers are well placed and in incom- 
bustible surroundings. It is desirable also that all the trans- 
mission machinery, such as elevators and conveyers, be of metal, 
and this condition is found at all plants. 

In the stock house either concrete or metal bins should be 
used for the storage of finished cement. At half the plants 
cement is stored in contact with wood. Where wood bins or 
wood construction is used in a cement warehouse, the moisture 
from the wood is a])Sorl)ed by the cement and in case of fire 
the wood will burn very rapidly. 
In Ohio and West Virginia a\\ cemet\\. \s \i^ck^d u\ ^a^er and 
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cloth bags and the main supply of bags is kept in some detached 
building. 

The hazard of the potash recovery found in connection with 
one plant is very mild.- It is important, however, that the hot 
gas tunnels and stacks have the proper clearince from all wood- 
work. This one plant is of incombustible construction, and has 
incombustible contents. 

All the cement mills maintain their own carpenter shops, ma- 
chine shops, blacksmith shops, supply houses and the special 
hazards of these classes are present. These buildings are de- 
tached from the main mill and are so small in value in compari- 
son with the whole plant that they do not aflFect the general 
classification of the risk. 

PROTECTION 

The cement mills in this territory are all located outside of 
public protection, and the private protection, if any, in most 
cases is of little value. No plant has a standard private yard 
hydrant system, but many have a pump in the boiler house to 
which they can attach 2 J/^ -inch hose. The hose in most cases is 
in poor condition and not long enough to reach all the buildings. 
Private protection from chemical extinguishers is very poor, 
there being only one or two buildings of all the plants under this 
protection. About all the plants have a watchman, but in no one 
case is there an approved system installed. The plants run night 
and day and shut down only when machinery is being over- 
hauled. 

FIRE LOSSES 

In the past the fire losses as reported at the different plants 
have been in buildings of light frame construction. In 1895 one 
of the plants of this construction was totally destroyed by fire. 
The plant has since been rebuilt and is mostly of incombustible 
construction. 

A fire which destroyed part of the clay mixing shed at one 
of the plants was caused by a salamander. At this same plant a 
loss was experienced in the bag house, but information as to the 
amount of damage and the cause of the fire was not obtainable. 

A loss of $40,000 from an unknown cause was experienced in 
November, 1908, in the cement storage house at one of the 
plants. 

A cement warehouse at another plant was destroyed by fire, 
which was caused, it was stated, by sparks from a locomotive. 
No information could be obtained as to the amount of the loss. 

USE AND OCCUPANCY DATA 

All machines used at these plants 2iit oi K?K^^\\^'2iXv '«>a:ec«5K--5>s^- 
ture and are obtainable in the dom^s^c m-aLxV^X.. '^'avcsfc \s>a5eccs»Rs», 
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however, are obtained only on special order. A supply of mill 
parts and repairs are kept on the premises. The machines are 
not especially susceptible to fire and water damage. Power is 
furnished by private power plants operated in most cases by in- 
dividual motor drive. Two plants obtain power from a public 
service corporation. No two sources of power are available at 
any of the plants. Processes are continuous and the destruction 
of certain machines would seriously affect the output. Raw stock 
consisting of limestone, clay, and marl is obtained on the prem- 
ises in all cases, but gypsum is shipped in. 

TORNADO DATA 

In general, cement mill buildings with masonry walls are con- 
sidered ordinary as regards tornado hazards, but when the walls 
are of frame, ironclad or skeleton steel construction the hazard 
is considered greater than ordinary. 

SUMMARY 

In general the cement mills of Ohio and West Virginia are 
good fire risks. The industry is in a prosperous and flourishing 
condition and the general improvements and construction in the 
last few years as to the erection of buildings of fire resistive type, 
the installation of improved coal grinding apparatus, the con- 
struction of concrete storage bins, and the elimination of the 
cooperage hazard, have all tended to make this class of risk a 
desirable one. The buildings at all plants are covered with 
cement dust, both inside and out. While a very low class of 
labor is employed, the plants are under strict supervision and 
good management. The exact information as to the amount of 
insurance carried on the buildings and contents was not obtain- 
able at the plants, but it is believed that only buildings of in- 
ferior construction are insured, while very little or no insurance 
is carried on the most desirable ones. 
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THE DEHYDRATING INDUSTRY 



Hazards of Diyers — ^A Factor in Loss Ratios — Vegetable and 
Fruit Dessication Uses Are Increasing 

Special Agent Paul St. John in fireman's Fund Record 

The underlying principle in the process of evaporation or 
dehydration is the reduction of the moisture content of fruits 
or vegetables to such a point that the chief agents of spoilage 
— bacteria, yeasts and enzyms — are unable to grow. 

This industry, though by no means new in this country, has 
received a stimulus during the war due to the fact that the 
problem of feeding our immense army in France, far from its 
base of supplies, had to be solved. A large factor in its solu- 
tion was the dehydration of fruit and vegetables so that they 
could be carried in concentrated form on the diminishing 
number of vessels available in 1917-1918. 

Congress in 1918 appropriated about $200,000 to be used in 
research work that would tend to develop this industry. 

Today there are a number of firms that are manufacturing 
commercial dryers and the industry is growing: the farmer 
is appreciating more and more the stabilizing influence a 
dryer or evaporator has on his income where he is raising 
crops of a perishable nature or crops that require drying in 
the sun before being marketable, such as raisins and wine 
grapes in California. The layman may have noticed that the 
terms dryer, evaporator, dehydrator, are used in connection 
with this process indiscriminately^, and in order to eliminate 
the confusion a committee, of which Professor A. W. Christie 
of the University of California was chairman, investigated the 
nomenclature of dried fruits and vegetables. The other mem- 
bers of this committee were P. F. Nichols of the United States 
Department of Agriculture, E. M. Sheehan, S. C. Simons of 
E. Clemens Horst Company, and H. C. Rowley, editor of 
"The California Fruit News." The committee's findings set 
forth below will be the standard definitions used as the in- 
dustry develops. 

(1) The same drying nomenclature shall be applied to fruits 
and vegetables. 

(2) The term "dried" is applied to all fruits and vegetables 
preserved by removal of moisture irrespective of methods of 
removal. 

(3) There are but two general classes of dried fruits ot 
vegetables, namely, those dried ptiwcv^^Wj \i^ ^0«x V^-j^x ^^n^ 
those dried by artificial heat. 
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(4) The class dried principally by solar heat shall be desig- 
nated "sun dried," by which is meant removal of moisture by 
solar heat without control of temperature, humidity or air 
flow. 

(5) The class dried principally by artificial heat shall be 
designated either "evaporated" or "dehydrated." The com- 
mittee finds at this time no sufficient reason for distinguish- 
ing between evaporated and dehydrated. 

As this paper touches on the subject of dehydrators or 
evaporators only, it might be well to indicate the classification 
of the various kinds of dryers used commercially. 

There are natural draft evaporators, forced draft dehy- 
drators and the distillation type of evaporators, including 
vacuum dehydrators. 

Natural draft evaporators are familiar to people living in 
California. These dryers require no mechanical device to 
force the heated air through them and any sort of fuel may 
be used. Two representative types in California are the kiln 
dryer used in drying hops and the stack evaporator used in 
drying apples. 

The forced draft evaporator is of more recent development 
than the foregoing. There are many firms manufacturing 
different kinds of this type. The underlying principle is the 
same. These dryers consist of either a vertical or horizontal 
chamber through which air is passed, heated to definite tem- 
perature. The material to be dried is placed in the chamber 
on containers. The method of heating the air varies. In 
some dryers the air is passed over steam coils; others have a 
sheet metal furnace attached to radiating pipes — the air is 
heated by being drawn over the heated surface. A fan, either 
of a blower or suction type, is used to circulate the air. Ex- 
perimentation, strange to say, has demonstrated that a suction 
fan is more effective than a blower, better results being 
obtained. 

The distillation type of evaporator is usually a closely sealed 
aflFair. The fruits or vegetables travel on belts over heated 
coils. The heat drives the moisture from the fruit or vege- 
tables. This moisture, in the form of vapor, passes over cool- 
ing pipes and is condensed, reducing the air pressure in the 
heated portion of the dryer and thus causing a constant air 
flow in the dryer. 

The vacuum drier is said by Professor W. V. Cruess of the 

University of California to be the apparatus that turns out 

fruit of the best marketable value. This drier has to be so 

constructed that it will withstand the unequal air pressure 

and is usually manufactured of boiler p\a\.e. 
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The chamber is hermetically sealed after the fruit is placed 
therein, and a vacuum pump and vapor condenser operate as 
soon as the temperature is raised to 100 degrees Fahrenheit 
or 120. 

The temperature used in driers of types other than the 
vacuum type varies from 120 to 165 degrees. Some driers 
placed on the market are of fireproof construction through- 
out; others, being of wood construction, are hazardous from 
the point of view of the fire insurance business. 

Dehydrators will be one of the factors in determining loss 
ratios and rates in sections of the country where they are 
used. 

Some dehydrators recently put on the market indicate that 
an attempt has been made to consider the principles of fire 
prevention in their manufacture. 

The food stuflFs dried in these dehydrators have considerable 
monetary value and owners, realizing the fire hazard, always 
want protection. 

At the present time dehydration or evaporation taken in 
the larger sense is only in an experimental stage and until 
dehydrators become to a certain extent standardized, fire 
insurance companies cannot profitably underwrite the busi- 
ness unless care in personal inspection of each risk accepted 
is used. 

The writer inspected a home-made product that was used in 
drying raisins. It consisted of a canvas tent out in the hot 
sun. A round hole had been cut in the side of the tent to 
permit the entrance of a stove pipe through which the hot air 
passed into the tent. The stove pipe was connected to the 
hot plate of a mud oven, situated about ten feet from the 
tent. The fuel used was brush and wood. A blower on the 
intake end of the stove pipe was operated by the fly wheel 
of a tractor. The tent contained about two tons of raisins 
on trays. As a fire risk for an insurance company to accept 
it was beyond the pale, and yet unless personal inspection had 
been made, the increase above the ordinary hazard would not 
have been known. 
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FIRE HAZARDS OF GRAIN ELEVATORS 



Construction of All Parts of Buildings and Proper Installation 

of Heating, Lighting and Power Plants, Handling of 

Grain and Disposition of Waste 



By W. W. Mouch, Insurance Engineer 

Involving, as they do, many various fire hazards of higth de- 
gree, grain V elevators probably can be said to be some of the 
most hazardous fire risks. Not only being subject to fire from 
several direct causes, they are also in danger indirectly of fire 
brought on by a dust explosion or because of a tornado, from 
which fire usually ensues. A large amount of discussion has 
been carried on in the last few years in regard to the fire hazards 
of elevators, especially as to dust explosions, so that this paper 
may add its "drop in the bucket" to the already swelling river 
of finely developed information. 

While the grain elevator will always be a more or less 
hazardous risk, yet its condition can be bettered no small extent 
by taking various precautions that will be discussed at length 
later on. As a rule, conditions are found to be better in the 
larger grain risks as regards both construction and the numerous 
protective features and worse in the smaller country elevator. 
Between the two the latter is usually in greater need of all 
possible measures of precaution, because it is generally without 
any public water ^protection. 

Construction hazards form an appreciable share of the fire 
hazards that are found in the grain risk. These deficiencies in 
construction often contribute to increasing other hazards even 
more than is realized by the unsuspecting public. Being rather 
high in comparison with the ground that it covers, the frame or 
ordinary brick construction elevator forms a veritable flue that 
is especially susceptible to fire, tornadoes and explosions. 

NEW TYPE TESTED 

Recent years have seen an increased tendency toward building 
re-inforced concrete grain elevators. They are quite expensive 
for the average grain dealer and it will be some time before 
they become general, so that it is not my purpose to go into 
their features at any length here. This type is most desirable 
from a fire hazard standpoint as well as from other viewpoints, 
though when a mishap occurs from explosion a greater loss re- 
sults than in the other type, because the resistance which re- 
j'n forced concrete offers to an explosion tends to pen it up, with 
tAe result that it causes greater destruclVotv >w\v^tv\\. ^^^^xsLtftfe-s^ ^^at 
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enough proportions. This is being partially overcome at the 
present time by constructing the top part of the walls very light 
as compared with the lower part. This arrangement of course 
allows the walls to give way more quickly, serving as a vent to 
the force of the explosion, which is always out and upward. A 
recent grain dust explosion in a large terminal elevator in 
Chicago tested this theory^ to the satisfaction of the designers. 

CONSTRUCTION HINTS 

Like anything that is to stand well, the elevator should have 
a substantial foundation constructed of stone or brick, which 
entirely encloses the structure and should not be built upon 
pillars or left open so that it will be subject to a heavy draft 
underneath and a dumping ground for all kinds of dust and 
refuse which the wind may happen to bring along. There is 
little difference between the frame and brick construction, ex- 
cept in the walls, though the brick elevator is more preferable 
from a fire standpoint. If the risk is to be built entirely of 
wood, the outside walls should be completely covered with metal, 
which is to be provided with a good metallic contact at the 
eaves and grounded with two grounds. Floorway construction, 
to me, has always seemed a highly important matter. So many 
of the elevators are practically open from top to bottom, all of 
which causes dust to be falling constantly from one floor to the 
next, and it is dust that is suspended in the air that is most 
susceptible to fire and explosion. Further such a condition 
permits an unchecked channel for drafts in the event of fire; 
therefore, it would seem only logical to have each floorway 
fully covered with flooring and all openings protected except for 
a few belt holes which are as a rule difficult to cover. Floor- 
ways of heavy mill construction covered with three layers of 
heavy matched flooring will make them about dust proof. If 
this is not sufficient, then non-combustible compositions may be 
introduced between the flooring, which will give further dust 
protection. All stairway and other floorway openings should be 
cut oflF by trap doors made of at least two thicknesses of ^ inch 
matched pine laid at right angles and covered with tin sheets 
14 X 20 inches, weighing 107 pounds to the box of 112 sheets. 
The traps should be automatic in closing by means of fusible 
links, diains and weights, so that they will work quickly in case 
of fire. 

Ordinarily "open finish" construction in the walls and ceilin^gs 
is considered the least hazardous type. However, I do not be- 
lieve such to be the case in the grain risk, because the many 
corners, crevices and the like formed by the heavy joists in an 
open ceiling or wall only afford a su\ta»b\t ^\^k«. ^q^ ^^'^^^^btor^v 
collect. The closed ceiling and waW vjowXd ^VvrcCvcv'a.Xs: ^Ocvv^. ^^>ss^ 
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the floorways built as outlined above, the ceilings and walls 
tightly ceiled with metal or some other incombustible material, 
all electric wiring in steel conduit and the hollow spaces between 
joists effectually cut off from one another, it is my contention 
that a much better condition would be had than otherwise, so 
far as the structural hazards are concerned. Provided the open 
ceiling and wall is regularly swept down and dust not allowed 
to accumulate, then they would probably be even less hazardous 
than the ceiled finish, but the task of sweeping in this degree is 
rarely done in the grain elevator. Hence my reason for favoring 
the ceiled finish in the elevator, if it is properly constructed. 
Joists channels in walls can be cut off at each floorway by filling 
in with brick or concrete, while the channels in the ceiling can 
be provided with incombustible "stops" every 30 feet or more 
often, if it is desired. Arrangements of this sort prevent the 
spread of fire in concealed spaces and leave a small possibility 
of the entrance of any foreign substance which might cause a 
fire. Such "cut offs" are especially desirable in the walls, since 
so many fires start in the basements and spread rapidly to other 
floorways through the communications afforded by open joist 
channels. 

REFUSE IN BASEMENT 

Most of the elevators have basements, some of which are used 
for one purpose or another, and others seem to be only a place 
for dust to pile up. The elevator basement should be on a par 
with all other floors in most all ways. Housing, as they do, 
machinery of various kinds, they should be thoroughly accessible, 
which can only be accomplished through giving it sufficient depth, 
light and ventilation. Where feasible at all it is well to provide 
them with a concrete floor, a matter which, if nothing else, 
facilitates the saving of grain which drops down or is hurriedly 
thrown out of the grain boot which sometimes is overloaded 
and chokes. In addition it will aid good "housekeeping," of 
which more will be said later. 

Specifications for the construction of grain bins is a problem 

for the millwright to work out, so that what I will say about 

them will be mostly from the fire hazard standpoint. In the 

frame elevator the bins are built up of 2 x 4-inch timbers in 

such a way that they will withstand heavy weight, such as is 

formed by large deposits of grain. One of the most important 

features in the eyes of the grain man is that of keeping out all 

dampness, because grain absorbs moisture very easily, and when 

enough has been taken on it will "heat." This difficulty often 

necessitates changing the grain from one bin into another or 

running it through a grain drier, either of which is extra ex- 

pense. Even then a loss may be sustained when the grain is 

^o/d Taking this fact into account \t v*ou\^ %^^m ^^^^^xcCvaJi ta 
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have the bin walls of good thickness to minimize this tendency. 
In addition, the heavier the wall construction, the greater will 
its fire-resisting quality be, what may be termed "slow-burning" 
construction. Keeping grain as dry as possible is still furthered 
by having a sufficient amount of ventilation in the top of the 
building. Plenty of air circulation can be attained by having 
windows in all sides at the top in conjunction with metal ven- 
tilators in the roof. The ventilators should be provided with 
automatic dampers so that they will close in the event of fire. 
However, there is one form of structural protection that is 
usually omitted and one which I believe is a necessity in any' 
grain house and that is by providing spouts to the outside 
from each bin. Such a provision makes it convenient to 
let the grain run out on the ground of its own force in the 
event of a big fire. The controls for the outside spouts should 
be located on the outside of the building so that they will always 
be accessible when the entire structure is endangered by flames. 

BOOTS AND HEADS 

Numerous losses have been the result of choked elevator 
boots and heads. Such a choke-up, of course, causes the belts 
to slip, and as a result become very hot if not discovered quickly. 
Excessive heat is soon generated from which a spark or fiame is 
ignited, which in turn causes a dust explosion if conditions are 
right, or a fire is started. Flames spread rapidly because of the 
high combustibility of the dust which permeates the air, and 
only the quickest kind of protective action will place a fire 
started under such conditions in control. If a series of explo- 
si(^s are created from which fire ensues, then little can be done 
except to save surrounding property. If the elevator boot is 
properly constructed, little trouble will be experienced from the 
choking of heads, for the simple reason that if the right amount 
of grain is allowed to feed into the buckets, then the boots and 
heads will always be able to handle the grain as it comes. Of 
course it is possible for a foreign object to become lodged in 
the boot or head or for a bucket to be torn off the belt in some 
manner, thus causing a choke-up. But possibilities of this kind 
are responsibilities for the elevator man to look after, so that 
the chances for such an occurrence are minimized. Constructing 
a non-chokeable boot involves nothing out of the ordinary. All 
that is necessary is to provide the elevator legs with an ample 
clearance from the belts and to install a gate on the conveyor 
end of the dump where the grain feeds into the boot. The gate 
is so arranged that it can be operated from above and set to 
allow a certain amount to feed into the boot in a steady atteajMw. 
Then in the event that anything goes viioyv^, >2cvfc ^x^^ts. ^«sy« ^»». 
be stopped immediately and the power ?»Vvw\. ^op«ts. W T>fc^«s»'^ax?3 
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It is my opinion that serious choke-ups could further be guarded 
against by having each grain leg on a separate clutch, thus 
permitting of shutting down that particular leg without cutting 
oflF the main power, as such a procedure is usually more quickly 
performed, unless a regular engineer is employed and the risk 
is equipped with an electric signaling system for such emergencies. 

HEATING AND LIGHTING 

One of the most flagrant hazards of tlie elevator is that of 
"open heat and light," of which the latter is more often found 
in the grain risk, because it requires little or no heat except for 
power, which should be in a separate building. Some heat is 
needed in the office, which presents no serious hazard, provided 
the office is cut off with solid partitions, and if the stoves are 
properly protected with metal or other incombustible material 
underneath, even with the .sides and rear and extending at least 
18 inches in front. Power furnaces and the like are usually 
located outside in a separate building, and if not should be by 
all means. Where heating apparatus is installed in other parts 
of the building, the source of the heat should be from an out- 
side source. Only hot air or steam heat should be used con- 
ducted by metal, asbestos-covered pipes. Of the two, steam is 
the more preferable, as it can be conveyed in smaller pipes with 
less hazard attached, if given at least 1 inch clearance from any 
combustible material, and, where suspended, metal brackets 
should be used. Additional precaution is necessary in the mat- 
ter of covering all steam pipes with asbestos, which prevents the 
ever-settling dust from coming in contact with the live steam 
pipes. Installing a hot air system would involve greater pre- 
cautionary measure, which entails still more expense. Such a 
system requires all that a standard steam heating method in- 
cludes in clearances, pipe coverings and still more. Further 
than this, strict attention is to be given the construction of the 
hot air pipes, which should be made of heavy metal, whose 
joints are to be substantially riveted together. Solder is per- 
missable to make the joints dust and air proof. All pipes must 
be suspended by metal brackets or straps. In no case should 
hot air registers be placed in floors, but should be arranged so 
that they will be in the wall slightly above the floor, for the 
reason that if they are located in the floor, then the entrance 
of dust would take place and naturally would accumulate in 
the first turn of the duct. As time goes on it would become 
more and more of a fire hazard. Even with the register situ- 
ated in the wall, it is necessary that they be provided with fine 
but substantial wire netting to retard as much as possible the 
entrance of dust and flying. Still more complete protection is 
adt^//jed by installing an automatic dampei m ^^Ocv oyv^, >NKich 
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IS made so by a fusible link attachment. In addition to tht 
automatic dampers located at the register, it is advisaible to place 
dampers at all connections where ducts lead off from the main 
pipe, w'here the main duct passes through a floor and where it 
enters the building. Such protective features of course will pre- 
vent a fire from coming out or into the pipes besides making 
impossible the creation of drafts in time of a fire.- 

Lighting systems play, just as important part in the making 
of fire hazards as does the heating apparatus and should have 
just as much attention, for records show that many losses have 
been the direct result of some lighting defect which probably 
was not considered serious. Where possible, illumination should 
be by electricity with all wiring conforming to the rules and 
regulations of the National Electrical Code. While open wiring 
may be made safe at the time of installation, yet in the course 
of use it will become defective through wear and tear, which it 
is always subject to in the commercial or manufacturing, risk. 
With this in mind it is economical as well as much safer to have 
all wiring in steel conduit, marble switch boards and metal fuse 
boxes. It would be tedious and almost a never-ending subject 
to go into the details of electrical standards in this article,, so 
that only the high spots are mentioned. Electric. bulbs are to be 
of the vapor-proof type and in addition, where subject .to iii- 
jury or breakage from machinery, they should be protected by 
heavy wire guards. It has been established that a fire d^h 
originate from dust collecting on .the ordinary bulb, while the 
breaking of an electric bulb with the proper proportipns x)f air 
and dust will result in an explosion. 

In a great many instances electric power is not availaWe, fcspe- 
cially in the smaller towns and villages. Then, naturally, the 
next best method must be employed. As a' rule, the sniall town 
elevator without up-to-date lighting facilities uses ordinary 
kerosene lanterns, which are hung around where needed, jh : 
such cases it is recommended that the cold blast t\ibular ken>- 
sene lantern be used. When they are not in use, they should b^ 
stored in the office and cleaned at regular intervals, so that they 
will be free from dust as much as is possible. 

ELECTRIC MOTORS 

Recent years have seen a change from steam and gas power 
to that of electric, especially in the smaHer manufacturing ri^k 
or where a number of small individual machines are- used: The . 
grain elevator has been no exception to this in some localities. 
Electric power in the grain risk has its advantages; 'in that -it 
is more economical over a period of time, because ladiMv^M^ 
motors can be installed, thus relievm^ \\vt tv«^^%%\N?3 ^'^k^ x>^cqm5SsS|» 
several machines when only one *\s tv^^^^^ <^^ >\'5>fc^. Qi'^^^ 
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course of years this means a saving on the depreciation of ma- 
chines. Again, motors do not require as much labor. When 
other forms of power ^re used and located outside in a separate 
building, one has a less hazardous condition than with the elec^ 
trie motor, which, however, can be installed so that little danger 
is attendant Motors intended for use in risks where dust, fly- 
ings and flammable vapors are present should be of the induc- 
tion type widi no slip-rings or brushes on the motor or starting 
device. As to location, the ceiling is the least hazardous posi- 
tion, though not always a feasible location, because of structural 
or mechanical reasons, and it is to be admitted that such a place 
does not permit of easy access for repairing. Regardless of 
position, all motors should be enclosed in a standard manner, 
and if this is adhered to the matter of location becomes a 
neglible one. In the main a standard motor enclosure (sides, top 
and floor) requires that it be constructed of metal of No. 20 
U. S. gauge or some other incombustible material, such as as- 
bestos building lumber or brick, which is to be attached to a 
metal frame (except brick enclosures) made of angle or tee 
iron with all joints bolted and riveted. The size of the en- 
closure depends upon the dimensions of the motor, for the 
enclosure must be at least three times the cubic measurement 
of the motor. Without any exceptions under these conditions, 
the enclosure is to be dust and vapor proof, and to avoid over- 
heatings they must be vented to the outside by two metallic 
conveyor pipes four inches in diameter. Small doors and glass 
windows are not objectionable in the sides of the enclosure, 
provided the same are tight fitting and held shut by substantial 
metal catches. Obviously, openings for belt holes are not per- 
missable, the power being taken away by means of a shaft 
around which the sides of the enclosure are to fit snugly. All 
wiring should be drawn in steel conduit and the enclosure 
^K>uld be effectually grounded. In discussing the foregoing the 
. writer has in mind the motor of ordinary size and horse-power. 
Where motors or generators of the larger types are used, then 
it would be advisable to install them in a separate power house, 
located at a safe distance. 

In many of the elevators steam and internal combustion en- 
gines are still being used for power purposes. As mentioned 
above, electric power is not always obtainable. The gas oi 
gasoline is probably just about as cheap as the motor so far as 
fuel is concerned. In the case of steam the cobs are used as 
fuel to a great extent and saving, as they have no market value 
and are exceedingly cheap for the grain dealer, but steam 
power requires an extra man to do the stoking, so that in the 
e/7<f I doubt if it is any less expensive, eveY-^tKwv^ c.oTv??A^^^d, 
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SEPARATE POWER HOUSE 

Constituting, as it does, one of the chief fire hazards of the 
elevator, the location of the power becomes highly essential at 
all times. It is not exaggerating to say that it is none too taft 
when located in a separate building, whose distance from the 
main building depends upon the construction of both. However, 
the distance at which the boiler house can be located will always 
be limited, because of the loss in power that results wheh it is 
transmitted by means of a shaft of unusual length. In any 
event I would suggest that at least a space of 20 feet be given* 
Power houses of the latest design are constructed of brick three . 
stories in height with no floorways except the first. Roofs are 
either of the combustible type or re-inforced concrete, which is 
much to be preferred, because it results in a building of the fire- 
resistive type and a lower insurance cost. The three-story height 
allows plenty of room overhead for pipes and furnishes ade- 
<quate ventilation, which is a real necessity in the boiler house. 
In the front end facing the front of the boilers the coal bin 
is located, constructed of re-inforced concrete comitig down 
from the top to within about seven feet of the floor. The cOal 
is elevated to the bin by a conveyor on the outside. From the 
bin the fuel is conveyed to the boiler by means of metal Chutes 
to an automatic feeder on the boilen These fuel Conveyor chutes 
should be provided with automatic dampers for the same reasons 
explained in regard to heating ducts. Directly uilder the 
boilers there is a small fire-resistive basement, into which the 
ashes are dumped from the grates and are taken away from the 
building by means of a blower system to be deposited on the 
outside. Extreme care should be exercised in placing the ashes 
on the outside by making some provision for their storage, so 
that they will not be scattered about by the wind. Smoke is col- 
lected from all the boilers, if there is more than one> by one 
general stack passing along the back of the boilers and then 
passes through the side of the building where it connects with 
a brick stack on the outside. These arrangements in general 
make for an ideal power house, but, of Course, are only found 
at the present time with the larger risks where a great deal Of 
power and heat is supplied to several other buildings. Their 
construction involves rather high expenditures for the average 
grain dealer. Whether a modern Structure is built Or just the 
ordinary risk is put up, there are certain features that ought to 
be observed in preference to all other things. 

BUILDING POWER HOUSE 

If brick is not used in buUdmj \!tv^ ^q^^t \sq.ws»^n '*^'^J^*^L^ 
skeleton steel form of construt\\arv sVvo>a\^ \i^ wsrA. ^>ncv 
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incombustible floor of concrete or brick. The structure should 
by all means attain a height sufficient to give a volume of ven- 
tilatipn, which can be further aided by installing large metal 
ventilators in the roof,, which are to be equipped with automatic 
dampers, pne of the more serious fire possibilities is that of 
stack "clearance, especially when the stack passes through a 
combustible roof. Where such a condition is had the stack 
Otight to have a clearance of 18 inches and still more space is 
not objectionable. To keep out the weather, a . metal hood 
should be placed around the stack on the top side of the roof. 
One precaution that is rarely taken in regard to stacks is that 
of spark arrestors. The hazards from such sparks depend 
upon the height of the stack, kind of fuel, type of roof and the 
condition of the premises. Provided the roof is slate metal or 
ah approved composition, the stack is at least 25 feet higher 
than any other part of the building (elevator) and only coal 
or gas is used as fuel, then there is little dange-r from sparks 
and the- arrester is not a necessity. But if cobs, wood or refuse- 
of' any kind is used for fuel, then the spark arrestor becomes 
important. Even the sparks from passing locomotives have been 
the cause of many elevator fires. Though always present in 
some form, yet seldom well taken care of, is the case of fuel, 
for as a rule it is dumped on the floor in front of the boiler 
because it is convenient, but little thought is given the fire 
hazard attached. As the matter looks to me, it would seem 
advisable to have eiiough room between the front of the boiler 
and the outside wall to allow for a separate fuel bin, and, in 
addition^ space for the firing and cleaning of the boilers. When 
the boiler house is of brick construction, I would advise that 
the fuel room be cut off with a solid 12-inch brick wall, ex- 
cept for openings through which the <:oal is to feed, which is 
made possible by an elevated floor in the bin. In this manner 
a large percentage of the coal dust is retained in the bin and 
not allowed to escape to settle elsewhere and later cause an 
explosion. When bins are separated from the rest of the 
building,- as recommended above, provision should be made for 
ventilation by installing metal ventilators in the roof. Coal 
dust is known to have been the cause of a number of fires and 
explosions. A great deal of research and experimental work 
has been carried on by the Bureau of Mines in regard to coal 
dust explosion in coal mines. From their work it has been 
found that coal dust, when mixed with the proper proportion 
of air and the necessary heat or flame is supplied, an explosion 
will follow. 
Sa/e-g^uard'mg fuel does not end with its being deposited in 
//^e furnace. After being consumed the ashes must be dis- 
posed of in some wanner , which often \s a c^t^\^%^ otv^. ^^jcv 



erally ashes are hauled out in a wheel barrow to be dumped 
wherever it is most convenient or else they are stored in wooden 
barrels. Of course such methods only create added fire hazards 
that have no reason for existing. It was explained that ashes 
are being taken away by blower system in the up-to-date power 
house. But even though such a system is not available, they 
may be taken care of iii a safe manner by thoroughly wetting 
them with water hose, which can be attached to the water pumps, 
boilers or other water tanks that are usually found in engme 
and power houses. This will extinguish any live coals, elim- 
inating any fire possibility from ashes being blown about by the 
wind. Further, even under these precautions, it is advisable to 
dump them at a safe distance from all buildings. But under no 
conditions would I advise the storing of ashes in the building 
for they must be removed sooner or later, so that it should be 
done at once without taking any unnecessary chances. 

HANDLING COB FUEL 

In some instances cobs are used altogether, or at least as 
much as is possible. For handling cobs I would advise the same 
storage as for coal, with certain added features. They should be 
conducted to the power house through metal pipes by means of 
a blower system, which carries them into a cyclone located oh 
the roof, from where they are then dropped into the fuel bin. 
The pipe coming from the cyclone is to have an automatic 
damper where it enters the building. Cob lines may be attached 
to the furnace so as to feed automatically, and where such an 
arrangement is desired provision should be made for any over- 
flow that is liable to occur, by installing an extra pipe which 
will convey any excess amount of fuel into the bin. Further, 
it is essential on all such systems that the pipes be securely 
riveted and constructed of heavy metal. A short distance from 
where the duct enters the furnace another automatic damper 
should be installed, so that in the event of fire in the duct, the 
damper will close, thus cutting off any draft or the spread of 
fire through the entire system. 

As a rule, most boilers of any size are brick encased, but not 
all are arched over the tops with brick. However, they should 
be, for this unprotected section of the boiler often gives rise to 
fire hazards that are superfluous. Wood supports, walks and 
the like are sometimes found resting on the bare metal surface of 
the boiler to become thoroughly dried, then charred and finally 
a flame results. At other times oily waste is pitched up on top 
out of the way and for want of a better place to deposit it along 
with other forms of rubbish. Seemingly such practices need ho 
criticism or warning, yet people cotvtmw^ ^wOsv ^<^>\'5^'CSfc'y^ w\* 
Therefore, it is certainly essentisA lo Vv^n^ \^^ \»^^ ^^ 'Cics!t.>a«^'« 
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protected. Even then it is not im(X)ssible to have a fire from 
combustible substances on top, because the brick will absorb a 
great deal of heat, so that more than one course of brick is 
needed. 

GAS ENGINE HAZARDS 

Internal combustion engines are still being used a great deal 
in grain elevators, either because there is plenty of local gas 
or because they do not require a regular attendant after being 
started. These reasons are often important, for a majority of 
the elevators are run by two men and sometimes only one. In 
large manufacturing risks separate buildings are constructed for 
liousing the engines. But such an arrangement is usually out of 
the question for the average elevator and also unnecessary be- 
cause of the small amount of power machinery involved. As 
regards the gas engine, there are three important things to be 
taken care of in order to reduce their fire hazard to a minimum, 
which are: ignition, gas regulator and the exhaust. In the past 
ignition was accomplished through the medium of an open flame 
or hot tubes which was a hazardous operation. This system is 
now very much out of date, and it is doubtful if any will be 
found in operation, as electricity has taken the place of the 
flame system. However, care should be exercised in regard to 
the installation of electric wiring, in that it is to be properly 
supported, standard switches should be used and should conform 
to the requirements of the National Electrical Code in general 
just the same as wiring for lighting purposes. Several different 
kinds of gas regulators are found that are efficient so far as the 
regulating of the gas flow is concerned, but are not to be sanc- 
tioned from the fire hazard standpoint. Among them are the 
rubber gas bag, which is subject to deterioration through rot- 
ting and the tin-can type of regulator, which is nothing more 
than a tin can with a closed end inserted loosely into another 
similar receptacle. The inserted can is attached to a lever on 
top. The one receptacle is filled about two-thirds full of water 
or oil. But on account of the poor attention given these devices, 
there is great liability of the level of the fluid decreasing to a 
point where it ceases to properly seal the opening between the 
cylinders and consequently gas can escape to the surrounding 
atmosphere. This arrangement allows the inside can to move 
up and down accordingly as the gas pressure rises or falls on 
its entrance in the regulator. The standard gas regulatgr calls 
for construction of cast iron 'or sheet metal which is to be 
bolted or riveted together securely, so as to make it air-tight 
7/ made oi cast iron it should be no less than one-fourth inch 
thick at the thinnest part, and if constructed of sheet metal it 
must be at least twenty-si^ U. S. gauge. T\v\s \tvQ.^?»^% >(5cv^ x\&i- 
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ber or leather diaphram which is placed on the inside. Second- 
ly, it should be provided with a one-fourth inch iron vent pipe 
running to the outside of the building and up to a point at 
least twelve feet above the ground. Possibly of the three the 
exhaust pipe carries with it the greatest hazard, if not prop- 
erly installed, for the reason that it presents a fire possibility 
whenever the engine is in motion and increases in degree if the 
engine is operated over long periods at one time. Nor is its 
attendant hazard entirely shut off after the engine has been 
closed down, especially when the engine has been running for 
several hours without stopping. Exhaust pipes absorb an enor- 
mous amount of heat, therefore it is essential that they be given 
a clearance of six inches from all combustible material and 
should be carried to a good distance above the level of the roof 
where it intersects. The pipes should be of such size as to 
carry away the exhaust with no trouble. Where exhaust pipes 
are liable to come in contact with stock or other movable ma- 
terial that will burn, as oily waste, workman's clothing, etc., they 
are to be protected with asbestos. 

GASOLINE ENGINES 

What has been said above in regard to ignition and exhaust 
applies to the gasoline engine as well as to gas type. The gaso- 
line is even more hazardous than the gas engine, because of the 
high combustibility of its fuel, though it is to be admitted that 
some of the gasoline that is on the market today does not com- 
pare with that of former years as far as combustibility is con- 
cerned. One of the essentials of gasoline power is the location 
of the supply tank, which should be underground at a point at 
least ten feet distance from any building. The feed pipe should 
be iron and located underground, if feasible to do so, and laid 
so that it will drain back into the supply tank through the action 
of gravity. The fuel is brought to the carburetor by a pump 
which is operated by the engine. Feed pipes are often made of 
soft, light material and laid above ground where they are sub- 
ject to injury from all kinds of traffic. If they cannot be placed 
underground to the point where they are attached to the engine, 
then they should be run along or attached to the engine, so as to 
get them out of the way of the ordinary passages. The pipe 
joints are not to be neglected. A leaky pipe has often been the 
cause of no small amount of trouble and fire losses. 

It is not to be construed that the hazards of power are the 
major ones, because of the rather lengthy treatment accorded 
above, though they go to make up a weighty factor. However, 
elevator machinery and its processes are the more important 
matters to be considered on the sub^^cX. oi ^\t ^\^M^\>JciS>f^ ^J^^ 
the elevator. Much of the older msLcYvm^^^ ^wa.^ \sNa.\^ '^'v ^ciSi^ 
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for the most part. Recent years has witnessed a departure from 
the original type, in that more metal is being used and less wood. 
This "turn in the road" is a part of the wide-spread tendency 
to substitute with the various metals where at all possible. 
Where wood does appear in the construction of grain machinery, 
it is covered with metal, which adds to its fire-resistive char- 
acteristics as well as reducing the fire hazard provided it is prop- 
erly grounded, so as to carry off any charges of static electricity, 
which are often generated in these machines. Friction between 
two or more, dissimilar bodies will generate a change of static 
electricity. Not a little experimenting has been carried on in 
the Northwest in this direction where so many fires have oc- 
curred in threshing machines. It was found that if all moving 
parts of the machine are wired with No. twelve or fourteen 
copper wires, which are in turn connected to one common wire 
that is grounded, no fires will result from static electricity. 

FOREIGN OBJECTS IN GRAIN 

Entrance of foreign objects into the machinery is frequently 
the cause of injury to some part of the machine, and often 
causes an explosion or fire, or both. It is a well known fact 
among grain men that the farmer is careless in regard to what 
gets into his wagon. He is just as apt to have a wrench in it 
as he is to have it in his tool house. Then, too, rocks often are 
scooped in with the grain or a bolt or nut comes loose and is 
carried into some one of the machines. Extreme care when 
wagons are being dumped will eliminate some of these foreign 
objects, but not all More complete protection will be attained 
if all cleaners, scourers and smutters are equipped with magnets 
ahead to remove all such undesirable objects that unavoidably 
get into the elevator's cleaning system. 

One can very safely assume that if the dust hazard could be 
entirely eliminated from the elevator, it would be a much more 
desirable class of risk from an underwriting standpoint. It is 
true that a part of the dust is fairly well taken care of in the 
majority of cases, but there are few instances where it is dis- 
posed of in a thorough manner. In the handling of dust there 
are just two important features that are needed, the first being 
an efficient blower system to conduct it outside the building and 
secondly, good "housekeeping." The various kinds of cleaning 
machines have dust collectors which succeed in collecting most 
of the dust particles, but usually have no provision for conduct- 
ing the dust away as quickly as should be the case. As has 
been pointed out, the correct construction of the building will 
aid in keeping the dust from spreading and collecting. The 
next problem is that of getting \l out oi tVve building and as 
efficiently and quickly as is possible. T\\\i, \\. ^^^m% Xq ^^. ^-m^ 
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best be accomplished by a complete blower system, to which all 
dust-forming machines are to be connected by an individual duct. 
All other dust which seeps from the machine or falls from other 
floors may be also disposed of; it is advisable to install floor 
sweeps on each floor from the main line of the blower system. 
Thus all excess dust can be swept up at the end of each day's 
run and carried away. 

Now for a few lines in regard to the blower system, which, 
if not properly constructed, will add some fire hazard as well 
as helping to eliminate others, carrying, as it does, dust particles 
which are highly flammable, it becomes very important to see 
that they are installed and maintained with the best of precau- 
tion. Obviously all pipes are made of heavy metal, which is 
securely riveted together. Solder should not be used alone, for 
in the event of fire the pipes would come apart. Solder is only 
advised for making the duct dust proof. 

In general the system is so arranged that one main line runs 
up and down the building with other main lines on each floor, 
where needed, that join onto the up and down duct on their 
respective floors. To the main duct on each floor the individual 
pipes from each machine are connected, as well as the floor 
sweep ducts spoken of before. As explained previously, these 
systems are hazardous, because of the nature of their contents, 
if not properly installed, and may become a fire spreader. The 
dust is usually carried through the various ducts by means of 
a powerful suction set up by the blower. If a fire does occur in 
the pipes it is quickly spread over the building unless some means 
of cutting off the draft and flame is provided. To accomplish 
this automatic dampers should be installed in each duct close to 
where it connects with the machine and also where it joins the 
main floor line. Each floor sweep duct should have an auto- 
matic damper located at the floor end. Further, it is advisable 
to have dampers where each main line enters the main build- 
ing line, which in turn is to have a damper at each floor way 
that it intersects. The main line blower pipe is to run out of 
the building to a cyclone located on top of the dust house and 
from there it is continued into the dust house through the side, 
preferably where another damper is placed. It has been pointed 
out how a blower system might become an agent in spreading 
fire over the building through the drafts that it generates. To 
avoid this the system ought to have a remote control switch that 
will always be accessible, so that it may be shut down as soon 
as fire is discovered. 

DUST HOUSE CONSTRUCTION 

By all means the dust house should bt oi ^x^-x^ivsJvx^^ ^^;^- 
struction throughout with no openVtv^s, t^c^^N. ^'^'t ^i^xx'C^sai^'^j'cv 
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in the top and another for removing the contents. Ventilation 
is effected through the roof by means of metal ventilators. Their 
size and number will depend upon the dimensions of the build- 
ing itself. At all events they should be of sufficient size so as 
to allow ample circulation of air. When it is possible to do so 
I would suggest that the dust house be located at least twenty 
feet from the elevator and farther if conditions permit Though 
the roof should be of re-in forced concrete, yet it would Ife m 
good judgment to construct the same as lightly as possible, so 
that if an explosion occurs the roof will give way and allow iht 
force of the explosion to spend itself in its upward course, thus 
resulting in less loss to surrounding property. The force of an 
explosion may be bottled up temporarily, so to speak, but in the 
end it only serves to cause it to take on greater proportions as 
regards its power to move obstacles. In the past the dust 
house has been a source of much trouble in the elevator, because 
in some cases they were built in the building and in others they 
were mere frame sheds located very close to the main building 
and usually had as much dust piled around the outside as was 
contained on the inside. Such undesirable conditions can be and 
should be avoided, if the proper precautions are heeded, as dis- 
cussed in the foregoing, and if good housekeeping is maintained 
on the outside as well as the inside. When steam is used for 
power purposes, it is then possible to provide the dust house 
with some protection in the form of a steam jet. Though the 
steam jet is of no value in the event of an explosion, as it 
would be torn up before it had an opportunity to act, yet it 
would be of service against an ordinary fire. The main steam 
pipe should be three inches in diameter and enter at the top 
of the building. From the main line any number of jets may 
lead off to distribute the steam, depending on the size of the 
building. Control of the system is arranged on the outside of 
the risk by a needle valve. 

Strange, but true, is the fact that it has only been in the last 
few years that any real intelligent work has been performed in 
the unfolding of the mysteries of dust explosion. Previously 
there seemed to be the attitude that they were some unknown 
and unavoidable catastrophe that could not be solved in the 
twentieth century. A number of large losses in recent years, 
coupled with the dire need of food conservation during the war, 
has accentuated interest concerning dust explosion, resulting in 
some very helpful information being brought to light. Tests 
have established beyond all doubt that with the proper propor- 
tion of air and dust mixed together and a sufficient quantity 
ol head or a spark either caused by static electricity, a short 
circuit, or from a flame will cause an explosion. The initial 
explosion is often a small one, but \ts ^eWoxv ^\t^ >\'^ mot^ 
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dust and a second and third explosion, which, of course, soon 
propogates it to other parts of the risk in less time than it can 
be explained. Explosion of dust particles involves two opera- 
tions, one being the ignition of the dust particles, which forms 
gaseous products, and secondly, the explosion of those gases. 
One may have a heavy dust cloud with open fires or lights in 
the midst of it and still an explosion may not result, because the 
atmospheric conditions are not just right for such to take place. 
The ease of ignition depends upon the fineness and composition 
of the material and the amount of moisture held by the dust 
Generally speaking, the finer the particles the less moisture it 
will have and the more durable their suspension in the air. All 
of which is more conducive to explosion and fire. It has been 
learned that the pressure developed by grain dust explosion 
is as high or higher than that of coal dust, indicating that the 
grain dust is more flammable than coal dust. Some seem to 
misunderstand just what a dust explosion is in reality, thinking 
that dust merely explodes, as would a quantity of gun powder 
or any other high explosive, but such is not true. The various 
dusts explode in the same manner as gases, which require the 
proper air mixture with the gas and then the introduction of a 
flame, spark or some source of heat of sufficient intensity. 

GRAIN DRIERS 

Grain drying apparatus is not found in all elevators, only a 
few being equipped for such work. The moisture can be re- 
moved from grain by running it out of one bin and elevating 
it into another bin when no other means is available. A poorly 
constructed grain drier forms an appreciable fire hazard because 
of the dust that is ever present. There are a number of dif- 
ferent types, some of which are very good, while others are very 
unsafe. One type that is recognized as being a safe arrange- 
ment is the Randolph Drier. It is cylindrical in shape and made 
of metal, the size depending on just what capacity is desired. In 
the middle there is another cylindrical tube, much smaller, which 
conducts hot air that comes through small perforations in the 
side made for that purpose. The grain feeds through the drier 
coming in contact with the hot air, after which it is conducted 
away by a conveyor to be elevated into a bin. The hot air is 
conducted from the drier by a metal pipe to the outside of the 
building where it is discharged. A furnace, located outside, 
furnishes the heat, which is conducted through a metal pipe 
to the drier. Like other ducts, these should also be equipped 
with automatic dampers where the duct enters, the building, 
where it enters and leaves the drier and also at the point where, 
it leaves the building. Some systems us^ ^Xfc^Tcv. tet ^^ ^sxrcoai^ 
feature but this is not considered as des\T^\t ^xv '^xx'2>sn.^'k^»kcx 
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as the hot air whkh is aided in its course by a blower, tn some 
instances the air is condensed after leaving the drier and is then 
returned to be used over again. Though economical this intro- 
duces additional fire hazard and cannot be recommended. 

£eing exposed to a certain amount of dust, regardless of the 
precaution that is taken, clutches, pulleys, bearings and shafting 
form a fire hazard that is peculiar to the grain risk, generally 
speaking, and is to be reckoned with at all times. Friction 
clutches with wood or fiber shoes are dangerous, though neces- 
sary, as substitutes are not always practical. Their hazard in- 
creases or decreases according to their location, whether it is 
very dusty or not, the frequency with which they are brought 
into action and as regards their accessibility, whether they are 
ordinarily visible and easy to reach if something gets wrong. 
As indicated, the hazard is not confined to themselves, such as 
becoming overheated and bursting into a flame, but it may gen- 
erate static electricity and ignite a dust cloud. The foregoing 
is also true in the main of wood bearings, wood rim pulleys, 
rubbing and slipping belts. The hazard created by wood bearing 
on heavy duty shafts is not necessary nor should they be per- 
mitted to be in existence. If belts are always provided with 
proper clearances where passing through floors or partitions and 
treated frequently with resin, little trouble will be encountered by 
rubbing or slipping belts. Of course a belt will slip when the 
machine or elevator leg is overloaded, which when it occurs 
should be handled immediately by shutting down the power, the 
machine or the flow of the grain, depending which is the 
quickest to do. There is some hazard attendant to line shaftings, 
if they are not properly installed. At times they are found in 
dark, inaccessible basements or other such locations, and run- 
ning through bins. Hence, follows one of the reasons why the 
basement of the elevator should be what the name implies and 
not a mere space under the first floor or a hole in the ground. 
Where shafts pass through bins, they should be given protec- 
tion in the form of a heavy, hollow metal tube which encases 
the shaft entirely. 

DAILY INSPECTIONS 

Statistics show that a large part of the fire loss is due to 
negligence in one form or another, and it is a prominent cause 
in the long list of losses in grain elevators. The matter of oiling 
machinery and the various bearings is a duty that is not attended 
to in a systematic way. As a rule bearings are widely distributed 
over the elevator from top to bottom. During harvest time when 
things are rushing, the machinery is in operation overtime, 
ranging from twtht to fifteen hours a day in some localities. 
It Is during these rush periods tVvsil iVve, m^c\vm^x^ ^VwM be 
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looked after carefully each day, so that all machines are known 
to be in perfect working order and that they are well supplied 
with oil. Due to the widespread and sometimes rather inaccess- 
ible locations of the shafts and bearings, careful inspection and 
care cannot be maintained except through personal rounds by 
an employee at the end of each day's run. If the work is ex- 
cessive it may be necessary to inspect them during the day as 
well. At any rate they should be looked after when closing 
down, for it is then that conditions are apt to be the worst, a,l- 
though a fire may not break out till late in the night. For these 
reasons it would not be advisable to have a mechanical oiling 
system, whereby the machinery is supplied with oil by means of 
a pumping system. Only hand oiling will accomplish the task 
in a safe and efficient way. Protection of bearings witii metal 
enclosure might be worked out successfully, though I have never 
seen any, provided they were of sufficient size as to make impossi- 
ble the running hot of the bearings. Ventilation could be af- 
forded by placing very fine wire netting in the sides of the hood. 
Such enclosure would succeed in keeping out some of the dust 
particles and confine a fire within for a while. 

Exposure radiated by railway locomotives is a hazard that is 
always present, though not in as high a degree for some as for 
others. In some instances the main line passes within a short 
distance from the building and occasionally it is quite a distance 
away, the building sometimes being on a spur which departs 
from the main track at quite an angle and such being the ar- 
rangement, the exposure is much less. As pointed out elsewhere 
in this discussion, the construction of the elevator has much to 
do with the railroad exposure. The grain risk constructed of 
brick or frame with iron clad sides and a roof covering that is 
combustible is much less subject to such a fire possibility than 
are those otherwise constructed. But there is still another fea- 
ture quite as important as the other two. This is no other than 
the condition of the premises about the elevator. It is not un- 
common to find an elevator with a great amount of rubbish 
around it, such as collections of corn silk, dust cobs, old lumber, 
wasted grain and weeds as high as the foundation, all of which 
are superfluous, showing a lack of appreciation on the part of the 
assured for fire hazards. Accumulations of this sort are con- 
tributing forces or hazards in the starting of fires and in the 
propagation of fire, if it has its origin elsewhere or from an- 
other cause. Other exposures are usually prevalent from other 
buildings, for the average grain business includes several side 
lines, such as coal, salt, feeds and fence posts. These additional 
stocks call for other buildings to house them. When the as- 
sumed is not crowded for ground, which Is t^t^V^ xJcvr. ^•^'sr.^ "^^ 
^vxiyiary buildings ought to be weW se^^x^X.^^ Vj O^^'^x ^'^"^^^'^ 
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so as to eliminate any conflagration hazard. Fire hazards are 
like some chemicals to a certain extent in that when alone they 
are not so dangerous, but when mixed with another, a danger- 
ous combination is formed. 

SEPARATION OF BUILDINGS 

The . same is true when minor fire hazards are brought in 
close contact with one another. Two buildings present a greater 
fire hazard when joined together than when separated by clear 
space, so that the greater the distance the less the exposure 
hazard until a distance is reached where no exposure exists. 
Therefore it is only consistent to keep all hazards and the build- 
ings housing them as much apart as is practicable. This idea 
becoanes important in the elevator itself, for the reason that 
other stocks are often carried, such as baled hay, straw, clover 
seed and wool, with no provision for their storage. Inadequate 
arrangement of this nature is the result of a poorly planned 
building. It is my opinion that stocks of this kind should be 
stored in separate rooms tightly partitioned from the main parts. 

Keeping a clean house has been touched upon at other points 
in the article, but it will not be amiss to say something definite 
here. During the harvesting periods when grain is being hauled 
in large quantities, the building requires daily cleaning if all 
excess refuse is kept moving out, because no small amount will 
accumulate in spite of the blower system. "No Smoking" signs 
should be posted on all floors and their warning strictly enforced. 
Workmen walking about the building smoking a pipe or cigars 
are almost taking their lives in their hands, as records will show 
conclusively. Smoking, if confined to the office, which is a sep- 
arate room with substantial partitions, is not so very hazardous, 
but the difficulty lies in the fact that if smoking is permitted 
in the office, it will be done elsewhere through disregard or care- 
lessness of an employee or customer. Where electric motors are 
used for power, metal waste cans having self-closing lids and 
legs four inches high should be installed for the storing of oily 
rags used in cleaning motors. If it becomes necessary to thor- 
oughly clean a motor, which operation can only be accomplished 
with gasoline, it should be removed from the building by all 
means. Workmen's clothing in the elevator soon become filled 
with dust and grease, which if allowed to hang around in the 
open present a bad condition. To avoid this, metal lockers 
should be installed to store working garments in when not in 
use. Items such as these seem rather small and unimportant to 
the assured and those not intimately acquainted with fire haz- 
3rds. Nevertheless, experience proves that they are serious 
features and have been the direct cause oi m^xv^ x\\vcv.q>\5l^ \asses. 
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WATER PROTECTION 

Any kind of protection is highly important and of all public 
protection water is undoubtedly the one of greatest concern. 
But it is a disconcerting fact that it is also usually the one that 
is absent in the majority of cases. This, of course, is due to 
the fact that so many elevators are located in small towns which 
have no public protection to speak of. When public fire fighting 
facilities are lacking, then iHaca matter of private protection be- 
comes doubly important. For Brst aid use the standpipe and 
hose is desirable protective apparatus in the frame elevator, 
although hardly more than this, for nobody is going to remain 
in a frame building after a fire has attained a good start. In 
a brick building the vertical pipe and hose «in be used for just 
more than first aid. Generally one vertical pipe centrally located 
with outlets on all floors and basements will serve as sufficient 
protection in the ordinary elevator. The size of the pipe and 
the required pressure depends upon the heiigfht of the building 
and the number of floors. Each outlet should be provided wiUi 
at least fifty feet and no more than seventy-five feet of under- 
writers' labeled one and one-half-inch unlined linen hose, which 
is to be held in readiness by an approved type of rack, which per- 
mits it to be unfolded quickly by catching hold of the nozzle. The 
nozzle should be twelve inches in length with a five-eighths-inch 
orifice. The source of water supply is to be, if possible, from the 
public or municipal water works. Wlien this source of water 
supply is not available, then some private system is necessary. 
In order to insure that pnvate water supply system will ftirnish 
an adequate stream of water, they should be arranged so as to 
make remote any possibility of disruption of the system through 
breakdowns and so that a large supply of water will always be 
in reserve. This is perfected by the use of a large water tank 
of at least ten thousands gsdlons capacity, and whose height de- 
pends upon the pressure that is rec^uired to give an adequate 
stream. In any event it should be high enough and located far 
enough from the elevator so as not to be subject to any serious 
exposure from that building. This tank of course is to be kept 
filled at all times by means of an underwriters' fire pump located 
preferably in a separate building and run by an electric motor of 
sufficient horse-power. Fire pumps may be operated by steam, 
if electric power is not available. In the event that an elevator 
tank is not used to store a ready supply of water, then it is 
necessary to have two fire pumps arranged so that one may be 
started pumping immediately if the other gets out of working 
order, thus givmg an efficient relay system for any emergency 
that may arise. Pumps should be attached to wells of known 
quantity as regards their ability to give uip lar^e ^xsvqaws^s* «^^ 
water. 
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Authorities on the fire protection of grain elevators agree 
that the ordinary water barrel with three round bottom pails is 
the best form of hand protection. Casks and pails should be 
distributed on each floor and basement at the rate of one for 
each two-thousand square feet of floor area with at least one on 
each floor and basement regardless of the size. They should be 
placed in accessible locations where they will be easily seen, with 
the pails hung up over the barrel on a metal arm for that pur- 
pose. These arms may be attached to a supporting beam or to 
the wall. Barrels and buckets are to be muirked Tor Fire." 
The main objection to water barrels and buckets is that tiiey 
are often used for other purposes and not in position when want- 
ed. If the water casks are subject to freezing, at least three 
pounds of calcium chloride should be put in for eaxh gallon of 
water. This solution will prevent freezing and tends to keep 
the water sweet The two and one-half-gallon type of diemkral 
extinguisher is not practical for use in the elevator, being sub- 
ject to freezing, and their design does not permit of as easy 
and effective use as does the water bucket. In addition to tiie 
pails on each floor one one-quart carbon tetrachloride diemical 
should be installed at each electric motor or external combus- 
tion engine. Water is not only dangerous to use on electric or 
gas fire, but ineffective. The increased use of the gasoline auto- 
mobile truck has added another fire hazard to the already long 
list of fire starters in the grain risk. The farmer is beginning 
to use trucks to haul grain which means that a great many 
trucks will be passing in and out of the elevator in the future, as 
is already the case in some localities. To protect this new haz- 
ard, one quart of chemical extinguisher should be installed in 
the driveway. At least one should be hung on each side of the 
wall for each grain dump. When trucks remain in the building 
longer than for dumping, the motors should be stopped. It is 
doubtful in my mind whether motors should be left running 
when dumping, for the reason that the falling of the grain from 
the truck always creates a dust cloud in close proximity of the 
exhaust pipe on the rear. With conditions just right as regards 
the dust and air, a **back fire" from the motor would cause an 
explosion. 

Primarily, the man-lift is installed with the idea of saving 
time and exertion of workmen, but they also could be made to. 
serve as a protective device as well, if properly constructed. As 
a rule the man-lift runs up and down an open shaft, which is 
not only dangerous for those using it, but it is, also, a fire hazard. 
Such shafts should be enclosed with at least two thicknesses of 
seven -esghihs-'mch matched pine from top to bottom with an open- 
/>7^ at each fJoorway protected by standsttd, tin-clad fire doors, 
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made automatic by means of fusible, link, chains and weights. 
In addition it would be advantageous to cover the entire surface 
both inside and out with tin sheets 14x20 inches, weighing one 
hundred and seven pounds to the box of one hundred and 
twelve sheets. Further it should have some kind of a perma- 
nent liglit, an electric light being the more preferable if possi- 
ble. When electricity is not obtainable then a standard cold blast 
tubular lantern should be used. A man-lift so made would not 
be very expensive and would afford a safe conveyance at all 
times m the regular attendance of machinery or for quick access 
to a fire on the top floors. 

Watchman's service, either in the form of A. D. T. service or 
a portable clock system, is an essential form of protection 
though seldom found in the small elevators, because the busi- 
ness does not warrant the expense involved. In the large ter- 
niinal grain house watchmen are employed, because they are a 
recognized necessity and for the reason that the company can 
a^ord to maintain it. Watchman's service is like a great many 
other protective features, which are known to be efficient and 
desirable but not always practical when considering the size of 
the pocketlbook. The business angle of making recommendations 
for protecting property from fire hazards has its importance 
in most every case ; so that the insurance engineer must be cog- 
nizant of the expenditure envolved in every case if his findings 
and recommendations are always to be practical from all view- 
points. 
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HAZARDS OP LUMBERING AND WOQDWORKING 



CcmditionB Met Widi in aU Departments of This Business, 

from Logging, Through Saw Mill, Lumber Ysrd, 

Dry Kiln, Phuiem and Finishers 



By Roy L, Nicholson, State Agent, Michigan F. & M. 

The woodworking industry is so broad that it is only pos- 
sible in a limited time like this to touch upon its main features 
in relation to fire insurance, without entering into the details 
of its many ramifications. However^ in a state like ours, (Wis- 
consin), there are many opportunities of getting into persona! 
touch with one or more lines of woodworldng without having 
to travel very far afield, so I am going to give you a brief 
outline of the business as I have found it, pointing out the 
various hazards with some suggestions as to safe£[uar£ng them, 
and hoping that my remarks may be of some assistance to you 
as a guide in your future researches. 

LOGCSNG 

Every winter the various lumber companies send large crews 
of men into the northern woods who dut down the trees, trim 
off the branches, and saw them into logs* It is these branches 
with their leaves and other growth, generally called ''dashaqflp,** 
that in time become quite a menace to the logging and lumbering 
end of the woodworking business, for when they are allowed to 
be where they fell, they rot in time under the weather condi- 
tions and a fire starting therein from any cause will run as 
though in tinder. These logs are now hauled, in most cases 
on sleds, to the point from where they will be transported to 
the mills when Spring opens up, and here are piled up. And 
it is while they are so piled and awaiting shipment diat the 
first call for fire insurance generally comes. As ((he timber lands 
have been more cut over, Uie ohanoes of fires <ninning in these 
woods have increased and every Spring during that period 
between snow going off and vegetation springing up, we can 
expect a certain number of fires. If the snowfall has been Ijght, 
we can be certain of it. What causes these fires is sometimes 
hard to determine; sparks from railroad locomotives very often, 
and occasionally fires used by campers and not properly ex- 
tinguished. But when a fire does start to run in the woods, 
/Aere Is no ^ruessing what kind of a holocaust it will develop 
/nto and the history of our country has many terrible examples. 
/^or fire prevention and protection one can owVy Ttcommwv^ ^eft« 
^^^ /A5^ the ground around such logs so p\\^^ *v^ V.t.^\. ^.^ ^^xv 
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as possible of brush, "slashings" and dry rot, and the instal- 
lation of barrels full of water with two pails at each barrel to 
throw the water with under some drxnimstances would be a help. 
It ^ould be remembered, however, that water barrels and pails 
are of no value unless there are peof4e around to make use 
of them. 

SAW MILL 

Tlie next stage is the saw mill where the logs are cut up 
into lumber. And a saw mill can be anything from a one 
story wooden shack with a small circular saw and a boiler 
for steam power all und«r the same roof, to a two-story struc- 
ture with a floor above for a filing room built of iron and 
steel, running day and night, and with a fire-proof txnler house 
either detached from the mill or "cut oflF" by a standard fire 
wall. But most mills, large and small, are of frame construction. 
Some of the smaller mills are also "dr^ log mills" — that is, 
diey saw the log dry wi^out first soaking it in water, and 
these are naturally poorer nre risks on account of the operations 
creating more dust and a general dryer condition. And one 
ol die prindpai hazards of the woodworking industry is the 
dust and reftise. 

Wood dust when allowed to accumulate upon the walls and 
timbers of a building will carry fire like a train of gunpowder, 
and this fine dust, like the grain dust found in flour mills and 
elevators, is also subject to explosion hazard when it comes 
into contact with sparks or open lights. 

One of the specifications of a standard saw mill, therefore, 
and other woodworking plants also, is a coating of whitewash 
made according to our government standard throughout the 
inside of the building, or painted with approved fire>proof 
paint. This coating not only acts as a fire retardant, but also 
helps to show dust accumulations. 

The saw mid usually found in this state is of franie construc- 
tion, substantially built and rigid to prevent the vibration of the 
machinery in time throwing the shafting out of line, and white- 
washed. The saws are on the second floor and the driving 
madiinery on the first. And generally there is a smaller third 
floor used for a filing room where the saws are periodically 
overhauled and sharpened. Lighting is generally by electricity 
and heating by steam pipes. For fire protection there should 
be standpipes on each floor of two or two and one-half inch 
diameter with hose attached in sufficient quantity to reach all 
parts of the mill. And in addition to that there. ^VsssviJA. Vjr:. 
either water barrels an<l pails or ap^tONt^ Ocv^xcCvcA ^T>\^\sgiv^'«^'^^ 
distributed. From personal experVtwifc \ ^m vasXvcv^ "^xv. vSa 
the water barrel and pail, for wYier^ tVv^ \mt^^>aR»X^^ ^^^^ 
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in case of fire, might forget how to handle an extinguisher, 
he instinctively knows what to do with a bucket and some con- 
venient water. Smoking should be prohibited. Often in a 
saw mill one finds a shingle mill or a lath mill — sometimes 
both — ^which adds to the hazard, principally by increasing the 
amount of wood dust and refuse. 

And sometimes where there is more of this refuse than is 
needed for fuel, it is burnt up in a regular refuse burner built 
for that purpose. The old open pit for burning refuse is now 
luckily a thing of the past for the sparks that come therefrom 
were a constant menace to all adjoining property. On a windy 
day these burning sparks could travel quite a long way. The 
refuse burner now most usually found is built of iron and pre- 
ferably lined with brick, is located as far from the mill as 
practical, and stands from forty to sixty feet hfeh with a 
diameter of from ten to twenty feet. The top is provided with 
a screen of heavy metal mes'h to prevent sparks from escaping. 
The refuse is fed to the burner by "an endless chain conveyor 
running from the mill. 

In the same way and on a dhain conveyor the refuse is fed 
to the boiler room. And here it is either fed to the boilers 
automatically or dropped to the floor and fed by hand. 

The boiler room should preferably be of non-combustible 
material, and either "cut-off" or detached. Those plants that have 
the boiler in a frame addition to the saw mill itself are regarded 
as extra hazardous risks. The boiler should be in good brick 
foundations and dear of any combustible material and the 
boiler room should have amiple ventilation. A good safe roof is 
built of corrugated iron resting on steel beams or truss, but 
if tiie roof is wood' with a composition of nietal top, there should 
be as much clearance as possible between it and the arch of 
the boiler or the boiler breeching, and this roof should also 
be ventilated. When the mjetal smoke stack from the boiler 
goes through such a roof it sihould be provided with a proper 
ventilating metal jadcet to keep it clear of the combustible mate- 
rial. Each stack should also be provided with the metal screen 
or "spark arrester" at the top, and sometimes one finds a jet 
of exhaust steam playing into the stack about half way up 
which not only improves the draft but extinguishes^ the sparks. 
The pumps for pumping water either for the boilers or for 
fire protection are generally located in the boiler room or in 
an addition to it; also the generators if the mill makes its 
own electrical current. The steam engine for power is often 
In the saw mill itself or in an addition to it. The highest 
percentage of fires in saw milk is ZV/2 ^w crsiV ^\v&^^"Vf 
sparks, and next, 12 per cent of engines and V«\\^t^, 
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LX/lfBKR YARD 

After the lumber is cut it is piled out in a yard to dry out 
and season. This yard should be as far from the mill as 
possiible, two hundred feet being considered a satisfactory dis- 
tance. Sometimes, however, thi-s is not practical and then a 
clear space is maintained of only one hundred and fifty or 
even one hundred feet. And many things enter into the rating 
of a lumber yard, such as area, height of the piles, fire protec- 
tion, quality of the ground on which the 3rard is built, pro- 
portion of hardwood or softwood — ^the hardwood being rated 
the better of the two. A good up-to-date yard would be built 
on a grass or sod bottom, with piles ten feet high, under fire 
protection of water mains, hydrants and hose houses, with night 
and holiday watchman service. Also do not overlook the old 
reliable water barrels and pails, and our standard clause pxio- 
vides that there shall be one barrel of water and two pails 
not more than one hundred and fifty feet apart on every tramway 
or in every driveway from April 15th until November 15th. 
Sometimes to conserve space, it is necessary to pile lumber high, 
twenty-five feet or more, and then the yard will have tramways 
built out from the mill into the yard to facilitate handling and 
piling of the stock. The principal causes of fires in lumber yards 
are 2^ per cent attributed to sparks, 24}4 per cent to defective 
kilns, and 22 per cent to locomotive sparks — almost one-half due 
to sparks of one kind or another. 

DRY KILN 

Before lumber can be worked up into flooring, moulding, 
boxes, furniture or many other lines, it must be thoroughly 
4ried out, and here the dry kiln comes into service. And the 
dry kiln is one of the nmin hazards of the woodworking industry. 
Atout 12 per cent of the fires in all classes of woodworking 
plants start in connection with the dry kilns. These kilns are 
as a rule located convenieiit to the lumber yard, mill or factory, 
and in most cases when they burn they take other property 
along with them. A good practical dry kiln is of non-combustible 
material, walls and roof, with metal doors and heated by steam 
coils located on the side walls or at the ceiling. But what we 
generally find is wooden buildings, heated by steam coils on 
the ground, or by a draft of air blown by a fan through a 
coil of steam pipes which heats it, this blower arrangement 
being located in a small room adjoining. The cars hokiing 
the lumber are run in on a track raised two or three feet 
above the floor. Steam coils at the ftoox -axe "^ \s».^ Ssaaoox^ 
as there is always a danger oi dus\., ^Yva^NvivK^^ vccoS^. ^^^"^J^.^ 
lumber, etc. dropping down and p\\m^ wv ^^ >icvftxa. ^»». 
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times the pipes rest in contact with combustible material. While 
with the fan Mower system, if a fire is not at once detected, 
the artificial draft will make the fire so much and blow it 
throughout the entire kiln. For fire protection, either sprinklers 
or steam jets are recommended, preferalbly the latter, for when 
a kiln is well filled with lumber, there is so much obstruction 
to the proper distribtrtion of the wat€r from the sprtnlder itcach 
that such a system can do little more than just hold a fire in 
check. Steam jets should be installed so the entire kiln can 
be flooded and operated by one valve easily handled and located 
outside. It is also a good feature to separate the kiln into 
two or more divisions by fire walls running its full length 
and rising above the roof. 

PLANING MILL 

The planing mill is usually a frame building, one story high, 
and lighter and more open in construction than the saw null. 
It should be whitewashed and there should be standpipes and 
holes and water barrels and pails for fire protection. Here is 
the machinery that planes the liimber, matches it and generally 
turns it into the "trim" that i-s used for base boards, siding, 
etc. If the planing mill has its own boiler house, the specifi- 
cations should apply as laid down for that of the saw null. 
Very often, however, it is possible to use the same steam that is 
generated to run the saw mill and it is then piped over and 
operates a steam engine generally located in an addition. Some 
planing mills are now installing electric motors to run their 
machinery and while this eliminates the hazards of the steam 
engine, it has substituted in its place various electrical hazards 
if the installation is not standard or the equipment in time de- 
teriorates from lack of proper attention. In the planing mill 
one of the principal sources of hazard lies in the dust and 
shavings and their disposal, and this is true of all woodworking 
plants. The most practical and up-to-date method of removing 
this waste is by the blower system. This consists of a series 
of metal pipes leading from each machine through which the 
dust and shavings are drawn up and are then carried into one 
main trunk line of pipe in which is located the suction fan 
that creates the necessary draft. This main_ pipe leads into a 
separating device, generally called a "cyclone," which is cone- 
shaped and also made of metal and which should be located 
outside. In this cyclone the air passes out through a vent at 
the top, thus preventing back pressure on the fan, while the 
shavings drop down by gravity into the shavings vault or any 

c>t/ier receptacle underneath and here they 2Lte w^^t xji-^^ io* 

/i^/ or baled and sold. 
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SHAVINGS VAULT 

When the shavii^s vault is built in the boiler room or as an 
addition to it, it shotild be of non-combustible material and be 
provided with a sliding metal door to the opening which should 
be at least six inches above the door. As most wood-workers 
use the shavings for fuel, it is convenient to have their storage 
place as near the boilers as possible, and many fires start from 
sparks from the front of the boiler being drawn back into the 
vault by **back draft" over the boiler room floor, if the opening 
of the vault is in line with the door of the fire 'box. Sparks 
will run also if the boiler room floor is dirty with accumulations 
of refuse. Vaults built of wood, or even wooden doors to non- 
combustible vaults, will rot at the bottom or bulge, allowing 
tJic sliavings to spread over the floor. For fire protection, 
steam jets with an outside valve as recommended for the dry 
kiln sire the most practical. 

WOOD-WORKERS IN GENERAL 

The common hazards of the woodworking industry are those 
of most factories, viz., lighting, heating and power. Electricity 
is the best medium for lighting as any open light such as gas 
of the various kinds or oil lamps, are bound to create a hazard 
in an atmosphere Uiat cannot be kept entirely clean of wood 
dust This condition also nakts the use of stoves for heating 
more hazardous than steam. With pipes using either direct 
steam or exhaust steam from the engine, care should be taken 
to see that they are htmg on metal hangers and that no com- 
bustible material is allowed to pile up on or come into contact 
with them. This warning applies also to smaH drying boxes 
or haul boxes where glued pieces or other small parts are 
dried out Hot air blown through a system of metal ducts 
from a large blower fan is sometimes used but this is not so 
desirable as, in case of fire, these pipes can carr^ the flames 
from one part of the plant to another and it is impossible to 
build any means of "cut-off" in the system. Fire can also start 
around the fan bearings or the steam coil if the arrangement 
is not properly installed or given the necessary attention. 

Power can be from steam, electricity, water, g<^ or gasoline 
engines. Electricity is becoming more popular right along and 
if the installation is standard, it is about the safest t3rpe to use. 
I prefer not to see individual motors used, however economical 
it may be, but would recommend as few motors as possible 
and these guarded against any accumulations of dust and dirt 
When gasoline engines are used it is proper to have all gasoline 
stored outside the buikling and the installation, oi ^^ rsssess*. 
standard. The hazards of shaitm^ ^xv^ V\3^^^^ "^^^ ^^«r. ^^. 
excessive friction caused by the sh^Atitv^ \icwv^ oxsX o\ -^^veNssNMKj^, 
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insufficient lubrication, or slipping belt — in fact, no more than 
the results of bad management or "poor housekeeping." 

I have already spoken of the boiler house and its construction. 
23 per cent is given as the fire percentage due to this hazard 
so there^ is yet a lot to be done to safeguard this end of a 
woodworking plant. Most boiler house fires are from poor con- 
struction, soHcalled "back drafts,^ insufficient clearance and 
ventilation around boilers and boiler stacks, shavings in vaults 
improperly constructed and dust aocumukitions on boilers or 
on boiler house roofs. 

The finishing processes in the various woodworking lines vary 
somewhat. Painting and varnishing have their own hazards, 
especially in the cheaper grades of work where the dipping 
process takes the place of brush work and benzine is used 'for 
a thinner. These dip tanks should have tight fitting metal 
covers, preferably arranged to close automatically, should have 
an overflow pipe to the outside, and all open lights should be 
kept away. If any electric motors are in the same room they 
should be of the non-sparking type. Absolute cleanliness s'hould 
be maintained and standard waste cans should be provided in 
which to keep all rubbing materials such as oily waste or rags 
which can go afire from spontaneous combustion. These waste 
cans have self-closing covers and metal legs that keep the 
bottom of the can clear of the floor. All the inain supplies of 
paints and oil should be kept in a fire-proof building detached 
from the rest of the plant. 

Glue pots should preferably be heated by steam but if gas 
is used, all piping should be of metal and in good condition, and 
the use of rubber hose connections should be prohibited. 

Care should be taken with the packing materials such as ex- 
celsior, paper and straw, and no large accumulations should 
be allowed in the packing room. Only one days' supply should 
be brought into the building and this should be kept in metal 
or metal lined bins and the rest stored in some detached build- 
ing. In the stock rooms, where the finished goods are stored, 
every precaution should be taken to keep things clean and tidy, 
and there should be a watchman service and some handy means 
of fighting fire, such as fire extinguishers or standpipes and hose. 

The woodworking industry is a hazardous one anyhow, making 
and handling as it does a highly combustible stock. But what- 
ever the processes used or the hazards existing, cleanliness 
and carefulness will go a long way to make a plant a better 
risk, and in this branch of our business more than any other 
"good housekeeping" is a most essential feature. Personally 
/ would sooner approve a plant of poorer construction and 
not quite up to standard where care and good management 
prevail than the better built and eqviip^fid i^-cXoY-vj >^v^\ \^ \i€«N% 
operated in a dirty, slipshod manner. 
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OBSERVATIONS ON F^J^' — — x*A/iARDS 

Un8atii«fo'>«^*^ vondition of Once Desirable Class; Process 
of Deterioration Under Tenants; Effect of One 

Larg^e Building Plan 



By Nelson H, Simmons, Syracuse, Manager Farm Department, 

Home Insurance Company 

Fire insurance on farm property in. New York State has 
beeii Unprofitable to the stock companies for more than a 
quarter of a century and years ago a large majority placed 
the class on their prohibited list, so that at the present time 
there are not any more than eight or ten companies which will 
write it at any price. It is, therefore, in the special hazard 
class and the few companies who do write it are inclined to 
confine their acceptances to the best farming sections of the 
state. 

It is unfortunate that an industry so essential to the welfare 
of the people must be thus regarded from a fire insurance 
standpoint. There has been, however, during the period men- 
tioned a marked disinclination on the part of the younger people 
to live in the country and the result has been a very consider- 
able percentage of abandoned farms and much difficulty in 
obtaining good occupants or dependable employees for tenant 
farms. 

When the original owners of what has been a first class 
farm property die and their children have moved into the city, 
none of them are disfTosed to go back to farming and the 
place is rented. The first tenant is the best one, although he 
takes more off the place than he puts on it, and when he 
moves off the next tenant is necessarily less desirable and 
so it goes. 

The same insurance may be continued on the buildings in 
the same companies that have carried it in the prosperous 
days and finally the buildings are insured for mudi more thsm 
the entire farm would sell for or perhaps is sold for. 

UNES OVERINSUBED 

These conditions are reflected in the loss ratio and account 
largely for the inability of stock company examiners to change 
the result. They may have before, them a dia^racca vv^ ^ft. 
dimensions of the building and by ^\\oV\xv% "a. ^^NawN. y^^^*- '^^^. 
cubic foot may produce results sYvon>i\xv% ^^^. ^^ vK»ca^*R«- 



--carried to the replacement value is two-thirds or even less, but 

kv^ Tul^ t^^^JsLare then allowing more insurance than was paid 
by tiic P^rtra^~..r^~^^^,^^^ bnikHngs and the under- 
writmg result over a goo^y numt^ _pf farm risks under such 
circumstances may easily be imagined. — 

Few farmers lock their bams at night and they affora renins 
places for tramps who do not hesitate to smoke in hay lofts 
or other dangerous sections and therefore fires from causes 
unknown to the assured form a considerable percentage. 

Sometimes, and in fact frequently, the best of farmers (lave 
to employ anyone they can get to harvest their crop and save 
it and these travellers, who will work only a few days at a 
time, are too unclean to sleep in odier than the outbuildings. 
The farmer knows of the extra hazard and may not be blamed 
for getting the buildings and contents insured up to as near 
value as possible. The risk is a good one to look at, but this 
hazard is not apparent to the company's agoit or even its 
special agent or inspector. 

Hay and alfalfa are put into the bams the same day they 
are cut and there are many and very serious fires from spon- 
taneous combustion. Years ago these crops were well eried 
before housing and this hazard ^d not exist 

Necessarily increased rates often result in transfer to county 
and township mutuals of the risk of the farmers who are 
most careful in every respect and the stock company is left 
with a less desirable grade of risks which the increased rate' 
does not make up for. 

LIGHTNING HAZARD 

The hazard of lightning in the country is a very serious one, 
classification records of 15 years showing that out of the total 
losses on farm barns and contents three-^eighths of the losses 
were caused b^ lightning. Buildings properly equipped with 
standard lightnmg rods kept in perfect condition, the same as 
is required of a sprinkler equipment, for instance, are ahnost 
immune from damage by lightning and while the credit ia 
rate allowance for such an equipment is improving this condi- 
tion, it is not doing so nearly as fast as it should; in fact, 
every farm barn or outbuilding of any size should be so pro- 
tected, and while the percentage of loss to dwellings is not as 
great as barns, they should be similarly protected. 

GASOUNE ENGINES 

The ^rasoline hazard is also important, because devices oper- 
afetf by sach power are in general use, automobiles, tractors, 
gasoline engines and milking naacVimes. TVics^ ^«vf\c«&. Si "V^s^ 
criy constructed and the gasoline suppVy ^xo^exVj XocaXs.^, ^brx^ 
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be used without largely increasing the fire hazard, but the 
temptation is always to purchase the cheaper devices and not 
fx)th«r too nMich about safety of the stors^e tank. Portable 
gasoKne engines used ior power temporarily most anywhere 
on the place present a serious hazard, while those installed in a 
permanent location where attention can be given to safety of 
instatlation and surroundings may be used with tittle increase 
in hazard. 

SEPARATE BUILDINGS 

The general tendency to build one large air-tight bam and 
use it for housing the livestock and all of the farm products 
has greatly increased the loss ratio as compared with separate 
buildings for hay storage, cow barns, horse bams, granaries, 
etc., so that a fire means the btnrmng of only one instead of 
all the buildings on the farm. Only a few days^ suppfy of 
inflammable material such as hay, straw and feed should be 
kept at one time in the cattle bam. 

Poultry houses should be separate buildings both on account 
of cleanliness and if kerosene oil incubators or brooders are 
used. Kerosene oil tanters should be kept clean and there 
should be pegs or hooks to hang them on where needed and 
should never be set down or placed where they are apt to be 
knocked over and cause fire. 

It has been said that the depreciation in farming products 
from the last harvest time to the present writing is about five 
billion dollars. 

Conditions as to farm property in New York State are not 
widely different than they are in other states of the East and 
underwriters therefore may not be blamed if they give the 
class up as a bad job and conclude that they may more 
profitably turn their attention to the cultivation of other classes 
of business which are uniformly more remunerative. 
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INDEX OP ARTICLES TO BE FOUND IN THE FIRST 
ELEVEN VOLUMES OF LIVE ARTICLES ON ^ 

SPECIAL HAZARDS. 

Vol.; Page. .;. 

Acids — ;, 

Hydrochloric - 12 .57 

Nitric 12 62 

Picric 12 59 

Sulphuric . ^ ..............:... 12 . ' 63 

Aeroplane Manufacturing ...^ .! ....:..^..., .10 ' 78: 

American Reinsurance ... ^ .v.. .10 -103 

American Refrigerating Hazard'... i.....^.. 10 :... r68 . ' 

Ammunition Manufacture ...:....: ......i....^- : St ; >i . 41. . 

Apple Evaporators .............i i ^:j....^.^ •: j6 1 • 75 i: . 

Artificial Flowers and Feathers :...w.t iv. : 5' 104 ^.i^ 

Arson : ... ;^ 10 - ; 134 s .> 

Asbestos i ~ ....V..... .'. 6:. •• 106. - 

Asbestos. Curtains ^ - .. 8. 160 

Asphalt Plants ,.... *... ..6 31 ,;, 

Automatic Sprinklers „ .. 6 , 415. ..,. 

Automatic Sprinlclers , ....... 7 . , ; J04i 

Automobiles -. ., 7 ., Il6. 

Automobile Brake Lining Hazards^, ., 12 . . 9ft 

Automobile,. Commercial ,.,.... J 11/ l$2 

Automobile Insurance 9 ''= 145 






Benzine (see Oils and Paints)...... ,. ' 6 ; 14 

Bituminous Coal Storage. „.... l6 ''65 

Blind Attics .....:. ....J., " S "'33 • 

Boarding House Hazards.....^.... 10 49 

Bonded Indebtedness -..1 I.:..... 10 ill ' 

Breweries '. '.'. 1 '60 

Breweries 5 5 

Breweries 6 91 

Brickyards 1 36 

Button Factories 5 21 

Cabinet Factories 2 55 

Candy Factories 1 48 

Capstones 6 130 

Carbolic Acid Manufacturing Hazards 10 53 

Careless Use of Matches 9 142 

Carelessness, Hazard from 10 35, 50 

CeJJuJoid Manufacture „ 3 74 

Celluloid Manufacture 4 97 
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Vol. , Page. 

Celluloid Manufacture 6 83, 89 
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